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PREFACE. 


The  preparation  of  the  American  Ephemeris  and  Nautical  Almanac 
was  begun  in  the  latter  part  of  the  year  1849,  in  accordance  with  an  act 
of  Congress,  approved  on  the  3d  of  March  of  that  year.  An  account 
of  this  preparation,  its  details,  the  values  of  the  constants  adopted,  and 
the  means  employed  in  various  parts  of  the  work  to  secure  additional 
accuracy,  or  greater  convenience,  will  be  found  in  the  Preface  and 
Appendix  of  the  first  volume,  for  the  year  1855. 

The  contents  of  the  volume  for  this  year  are  the  same,  generally, 
as  those  of  the  volume  for  the  previous  year. 

CHARLES  HENRY  DAVIS, 
Commander  U,  S,  Navt/,  Superintendent 

Cambbidoe,  October,  1861. 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 


THE  TEAR  1863,  WHICH  COMPRISES  THE  LATTER  PART  OP  THE  87TH  AND  THE  BEGINNING 
OF  THE  88TH  TEAR  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA,  COR- 
RESPONDS  TO 

The  year  6576  of  the  Julian  Period; 

"        7371  -  72  of  the  Byzantme  era ; 
"        5623  -  24  of  the  Jewish  era ; 

"        2616  since  the  foundation  of  Rome,  according  to  Varro  ; 

^        2610  since  the   beginning  of  the  era  of  Nabonassar,  which  has  been  assigned  to 
Wednesday,  the  26th  of  February,  of  the  3967th  year  of  the  Julian  Period, 
corresponding  according  to  the  chronologists  to  the  747th,  and  according  to 
the  astronomers  to  the  746th  year  before  the  birth  of  Christ ; 
"        2639  of  the  Olympiads,  or  the  third  year  of  the  660th  Olympiad,  commencing  in 
July,  1861,  if  we  fix  the  era  of  the  Olympiads  at  775^  years  before  Christ,  or 
near  the  beginning  of  July  of  the  year  3938  of  the  Julian  Period ; 
"        2175  of  the  Grecian  era,  or  the  era  of  the  Seleucidae ; 
«        1579  of  the  era  of  Diocletian. 
The  year  1280  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  18th  of 
June,  1863. 

The  first  day  of  January  of  the  year  1863  is  the  2,401,507th  day  since  the  commencement 
of  the  Julian  Period. 


CHRONOLOGICAL  CYCLES. 


Dominical  Letter         .         .         .         .      D 

Epact 11 

Lunar  Cycle  or  Golden  Number .         .       2 


Solar  Cycle 24 

Roman  Indiction      ....  6 

Julian  Period      ....  6576 


SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE   PLANETS,  6lc 


O  The  Sun. 

<C  The  Moon. 

5  Mercury. 

9  Venus. 

0  or  5  The  Earth. 


^  Mars. 

21  Jupiter. 

\l  Saturn. 

^  Uranus, 

tj^  Neptune. 


SIGNS  OF  THE   ZODIAC. 


signs.      I 

Summer  \ 
signs,    i 


1. 

2. 

¥   Aries, 
y    Taurus. 

Autumn 
signs. 

i'^ 

3. 

n   Gemini. 

{    9. 

4. 
5. 
6. 

23   Cancer. 
SL  Leo. 
i9t   Virga 

ASPI 

Winter    ' 
signs. 

^Cl'S. 

rlO. 

11. 
L12. 

^  Libra, 
"wi    Scorpio. 
/    Sagittarius. 
VJ   Capricomus. 
SSf  Aquarius. 
X    Pisces. 


^    Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D    Quadrature,  or  differing  90^*  in  "  "  ** 

g    Opposition,  or  differing  ISO"*  in  "  "  ** 


ABBREVIATIONS. 


Q  Ascending  Node. 

Q  Descending  Node. 

N.  North.     S.   South. 

E.  East     W.    West 

•  Degrees. 


Minutes  of  Arc. 
Seconds  of  Arc 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 
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GREENWICH  MEAN  TTMK 
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94)949 

19  32  56.0 

64)88 

6 

1  24  20.01 

94)648 

13    8  52.1 

10.087 

6 

3    3  48.22 

94)961 

19  38  58.5 

6.998 

7 

1  26  23^31 

94)661 

13  18  55.1 

10.014 

7 

3    5  54.02 

94)978 

19  44  55.3 

64V0 

8 

1  28  26.63 

9.0666 

13  28  53.7 

9.940 

8 

3    7  59.89 

94)966 

19  50  46.3 

6.808 

9 

1  30  29.97 

9.0669 

13  38  47.8 

9.866 

9 

3  10    5.84 

9.0997 

19  56  31.5 

6.706 

10 

132  33.34 

9.0664 

13  48  37.4 

9.790 

10 

3  12  11.86 

9.1008 

20    2  11.0 

6.610 

11 

1  34  36.74 

94)669 

13  58  22.5 

9.714 

11 

3  14  17.94 

9.1019 

20    7  44.7 

6.618 

12 

1  36  40.17 

94)674 

14    8    3.0 

9.686 

12 

3  16  24.07 

9.1080 

20  13  12.5 

6.416 

13 

1  38  43.63 

9.0679 

14  17  38.8 

9.669 

13 

3  18  30.28 

9.1040 

20  18  34.6 

6.810 

14 

1  40  47.12 

9.0664 

14  27  10.0 

9.483 

14 

3  20  36.55 

9.1061 

20  23  50.8 

6.330 

15 

1  42  50.64 

9.0600 

14  36  36.6 

9.404 

15 

3  22  42.89 

9.1069 

20  29    1.0 

6.139 

16 

1  44  54J10 

94)606 

14  45  58.5 

9.836 

16 

3  24  49.29 

9.1079 

20  34    5.3 

6.034 

17 

1  46  57.80 

9.0608 

14  55  15.6 

9.346 

17 

3  26  55.75 

9.1089 

20  39    3.8 

4.936 

18 

1  49    1.43 

94)600 

15    4  27.9 

9.164 

18 

3  29    2.27 

9.1093 

20  43  56.4 

4.838 

19 

1  51    5.10 

94)616 

15  13  35.3 

94)84 

19 

3  31    8.86 

9.1103 

20  48  43.1 

4.738 

20 

1  53    8.82 

94)634 

15  22  37.9 

94)04 

20 

3  33  15.51 

9.1113 

20  53  23.8 

4.638 

21 

1  55  12.59 

94)611 

15  31  35.8 

6.934 

21 

d35  22J21 

9.1139 

20  57  58.4 

4.638 

22 

1  57  16.40 

94)689 

15  40  28.8 

8.8a 

22 

3  37  28.97 

9.1183 

21    2  27.1 

4.496 

23 

1  59  20JJ6 
MO 

94)647 

NDAl 

N.15  49  16.9 
'  26. 

6.761 

23 

3  39  35.79 
WED] 

9.1149 
!^ESDi 

N.21    6  49.8 

\x  2a 

4.898 

0 

3    1  24.16 

94)664 

N.15  58    0.1 

6.679 

0 

3  41  42.67 

9.1103 

N51  11    6.6 

4.9^6 

1 

2    3  28.11 

94)663 

16    6  38.3 

6.606 

1 

3  43  49.61 

9.1161 

21  15  17.2 

4.198 

2 

2    5  32.11 

94)671 

16  15  11.4 

8.610 

2 

3  45  56.60 

9.1170 

21  19  21.7 

44m 

3 

2    7  3ai6 

94)679 

16  23  39.4 

8U96 

3 

3  48    3.63 

9.1178 

21  23  20J2 

84»36 

4 

2    9  40.26 

94)687 

16  32    2.4 

8.340 

4 

3  50  10.72 

9.1187 

21  27  12.6 

8.833 

5 

2  11  44.42 

94)697 

16  40  20.3 

8.366 

5 

3  52  17.87 

9.1196 

21  30  58.9 

8.781 

6 

2  13  48.63 

94)707 

16  48  33.1 

8.171 

6 

3  54  25.07 

9.1906 

21  34  39.1 

8.619 

7 

2  15  52.90 

94ni7 

16  56  40.8 

84)86 

7 

356  32.32 

9.1919 

21  38  13.1 

8.617 

8 

2  17  57.23 

94)797 

17    4  43.3 

7.996 

8 

3  58  39.62 

9.1931 

21  41  41.0 

8.416 

9 

2  20    1.62 

94)787 

17  12  40.5 

7.011 

9 

4    0  46.96 

9.1338 

21  45    2.9 

8.818 

10 

'2  22    6.06 

94)746 

17  20  32.5 

7.834 

10 

4    2  54.35 

9.1386 

21  48  18.6 

8.311 

n 

2  24  10.56 

94)766 

17  28  19.3 

7.787 

11 

4    5    1.79 

9.1344 

21  51  28.1 

8.108 

12 

2  26  15.13 

94)767 

17  36    0.9 

7.649 

12 

4    7    9i?7 

9.1360 

21  54  31.5 

84)04 

13 

2  28  19.76 

94)777 

17  43  37^2 

7.661 

13 

4    9  16.79 

9.1366 

21  57  28.6 

9.900 

14 

2  30  24.45 

94)767 

17  51    8.2 

7.479 

14 

4  11  24.35 

9.1363 

22    0  19.5 

9.706 

15 

2  32  29.19 

94)797 

17  58  33.6 

7.881 

15 

4  13  31.94 

9.1369 

22    3    4.1 

94W 

16 

2  34  34.00 

94)807 

18    5  53.8 

7.390 

16 

4  15  39.57 

9.1976 

22    5  42.5 

9.669 

17 

2  36  38.88 

94)816 

18  13    8.5 

7.900 

17 

4  17  47.24 

9.1381 

22    8  14.7 

9.486 

18 

2  38  43.82 

94)639 

18  20  17.8 

7.109 

18 

4  19  54.96 

9.1387 

22  10  40.7 

9.886  1 

19 

2  40  48.83 

94)840 

18  27  21.7 

74)18 

19 

4  22    2.70 

9.1398 

22  13    0.4 

9.376  , 

20 

2  42  53.90 

94)660 

18  34  20.1 

6.937 

20 

4  24  10.47 

9.1398 

22  15  13.8 

9.179 

21 

2  44  59.03 

94)861 

18  41  13.0 

6.686 

21 

4  26  18.28 

9.1808 

22  17  21.0 

94)67 

22 

2  47    4.23 

94)873 

18  48    0.5 

6.746 

22 

4  28  26.12 

9.1808 

22  19  21.9 

1.963 

23 

2  49    9.50 

94)888 

18  54  42.4 

6.653 

23 

4  30  33.98 

9.1819 

22  21  16.5 

1.859 

24 

2  51  14.83 

94)804 

N.19    1  18.8 

64M)0 

24 

4  32  41.87 

9.1816 

NJ22  23    4.9 

1.756 

XII. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AfoeodOD. 

Dur. 

forlm 

DMlinaUon. 

Dur. 

forlm. 

Hour. 

Bight  AMenifcm. 

win 

forlm. 

DUL 
forlm. 

THURSDA 

Y  29. 

SATURDAY  31. 

0 

4  32  4l!87 

• 
9.1S16 

N.2i'2d    /.9 

1.755 

0 

h     m      f 
6  14  51.00 

• 

9.1116 

NiJl  4^  lf.9 

8.957 

1 

4  34  49.78 

3.1319 

22  24  47.0 

1.640 

1 

6  16  57.66 

1.1104 

21  42  53.5 

8.867 

3 

4  36  57.71 

9.1S9S 

22  26  22.8 

1.544 

2 

6  19    4.25 

9.1009 

21  39  29.1 

8U57 

3 

4  39    5.65 

%im 

22  27  52.2 

1.488 

3 

6  21  10.77 

9.1080 

21  35  58.7 

8.567 

4 

4  41  13.61 

3.18S7 

22  29  15.3 

1.888 

4 

6  23  17.21 

9.1067 

2132  22.3 

8.657 

5 

4  43  21.58 

9.1890 

22  30  32.1 

1.998 

5 

6  25  23.57 

9.1054 

21  28  39.9 

8.757 

6 

4  45  29.57 

9.isa9 

22  31  42.6 

1.198 

6 

6  27  29.86 

94040 

21  24  51.4 

8.867 

7 

4  47  37.58 

9.13S5 

22  32  46.8 

1.017 

7 

6  29  36.07 

9.1097 

21  20  57.0 

8.966 

8 

4  49  45.59 

9.1886 

22  33  44.6 

0.011 

8 

6  31  42.19 

9.1014 

21  16  56.7 

44)55  • 

9 

4  51  53.61 

9.1387 

22  34  36.1 

0.806 

9 

6  33  48^23 

9.1000 

21  12  .50.5 

4.168 

10 

4  54    1.64 

9.1888 

22  35  21.3 

0.701 

10 

6  35  54.19 

9.0085 

21    8  38.4 

4.961 

11 

4  56    9.67 

9.1888 

22  36    0.2 

0.506 

11 

6  38    0.06 

9U)071 

21    4  20.4 

44M9 

12 

4  58  17.70 

9.1888 

22  36  32.7 

0.400 

12 

6  40    5.84 

9U)066 

20  59  56.5 

4.446 

13 

5    0  25.72 

9.1887 

22  36  58.9 

0.884 

13 

6  42  11.53 

90)040 

20  55  26.9 

4.549  , 

14 

5    2  33.74 

9.1387 

22  37  18.8 

0.978 

14 

6  44  17.12 

9.0095 

20  50  51.5 

4.688 

15 

5    4  41.76 

9.1830 

22  37  32.3 

0.178 

15 

6  46  22.62 

9.0010 

20  46  10.4 

4.784 

16 

5    6  49.77 

9.1830 

22  37  39.5 

0.067 

16 

6  48  28.03 

9U)e04 

20  41  23.5 

4.880 

17 

5    8  57.78 

9.1886 

22  37  40.3 

0.080 

17 

6  50  33.34 

941678 

20  36  30.8 

4.996 

18 

5  11    5.79 

9.1884 

22  37  34.8 

0.145 

18 

6  52  38.56 

94)861 

20  3132.3 

64)99 

19 

5  13  13.79 

9.1888 

22  37  22.9 

0.960 

19 

6  54  43.68 

94)645 

20  26  28.2 

5.116 

20 

5  15  21.77 

9.1880 

22  37    4.7 

0.855 

20 

6  56  48.70 

94)898 

20  21  18.5 

5.910 

21 

5  17  29.74 

9.1897 

22  36  40.2 

0.400 

21 

6  58  53.61 

94)811 

20  16    3.1 

5.804 

|22 

5  19  37.69 

9.1894 

22  36    9.4 

0.566 

22 

7    0  58.43 

94n95 

20  10  42.1 

5.807 

23 

5  21  45.62 

9.1890 

Nja35  32.2 

0.671 

23 

7    3    3.15 

94)779 

N.20    5  15.5 

5.488 

FB 

LIDAT 

30. 

SUNDAY 

,  FEB 

RUARY  1. 

0 

1 
2 

5  23  53.52 
5  26    1.40 
5  28    9J25 

9.1815 

N.22  34  48.8 
22  33  58.9 
22  33    2.7 

0.770 

0 

7    5    7.77 

ajvm 

IN.19  59  43J 

1      5.569 

9.1811 
9.1806 

0.080 

3 

5  30  17.06 

9.1800 

22  32    0.2 

U)08 

4 

5  32  24.84 

9.1906 

22  30  51.5 

1.107 

5 

5  34  32.59 

9.1900 

22  29  36.6 

1.801 

6 

5  36  40.32 

9.1984 

22  28  15.4 

1.405 

PHASES 

OF  T 

HE  MOON 

7 

5  38  48.01 

9.1978 

22  26  47.9 

1.510 

8 

5  40  55.66 

9.1971 

22  25  14.2 

1.614 

9 

5  43    3.26 

9.1965 

22  23  34.3 

1.718 

10 

5  45  10.83 

9.1950 

22  21  48.1 

1.899 

O  Full  Moon 
C  Last  Quarl 
%  New  Moon 
3)  First  Quar 

d        h       m              1 
4    15    392 

11 
12 

5  47  18.36 
5  49  25.84 

9.1959 
9.1948 

22  19  55.7 
22  17  57.1 

1.095 
94)90 

1   •       •       • 

ter,  4    . 

12    12      6.8 

19      4      2.1          1 

13 
14 

5  51  33.27 
5  53  40.64 

9.1988 
9.1994 

22  15  52.1 
22  13  41.1 

9.188 
9.986 

»      •    • 
ter,.    . 

26      4    53 

.7 

15 
16 

5  55  47.95 
5  57  55.21 

9.1915 
9.1905 

22  11  23.9 
22    9    0.5 

9380 
9.449 

17 

6    0    2.41 

9.1195 

22    6  30.9 

9.545 

d      I 

I 

18 
19 

6    2    9.55 
6    4  16.63 

1.1185 
9.1175 

22    3  55.1 
22    1  13.2 

9.648 
9.750 

<C  Apogee, 
<C  Perigee, 

.•32 

.1 
.1 

•    •    • 

.    .    18      4 

20 
21 

6    6  23.64 
6    8  30.58 

9.1164 
9.1159 

21  58  25.2 
21  55  31.1 

9.859 
9.064 

C  Apogee, 

.    .    30    11 

.5 

22 

6  10  37.46 

9.1140 

21  52  30.8 

8.066 

23 

6  12  44JJ7 

9.1198 

21  49  24.4 

8.156 

24 

6  14  51.00 

9.1116 

N.21  46  11.9 

8.957 

14 
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GREENWICH  MEAN  ' 

riME. 

LUNAR  DISTANCES. 

y 

Sterns  Name 
•ad 

Noon. 

P.L. 
of 

II1»^ 

P,L. 
of 

VP^ 

P.L. 
of 

IXh. 

P.L. 
of 

1 

Position. 

DHL 

DUL 
8638 

Dim 

8681 

Difl. 

Fomalhaut 

W. 

89  53' 11 

8006 

9f  13'    & 

923d    i' 

93''52'5f 

8686 

a  Pegasi 
Mare 

W. 

70  26  33 

8904 

71  52  38 

8304 

73  18  43 

8?04 

74  44  47 

8904 

W. 

38  12  10 

8363 

39  37  18 

8368 

41     2  24 

8964 

42  27  29 

8966 

a  Arietis 

W. 

26  48  31 

8188 

28  14  56 

8179 

29  41  30 

8179 

31    8  13 

8166 

Pollux 

E. 

50  10  46 

8163 

48  43  52 

8170 

47  17    8 

8178 

45  50  33 

8186 

Regulus 

E. 

86  38    0 

8078 

85     9  17 

8075 

83  40  37 

8078 

82  12    1 

3081 

2 

Fomalhaut 

W. 

100  30  44 

8561 

101  50     1 

8667 

103    9  11 

8678 

104  28  15 

3660 

a  Pegasi 
Mare 

W. 

81  55    4 

8306 

83  21    6 

8906 

84  47    8 

8906 

86  13  10 

8i:06 

W. 

49  32  28 

8-2611 

50  57  24 

8363 

52  22  20 

8963 

53  47  16 

«:68 

a  Arietis 

W. 

38  23  33 

8141 

39  50  54 

8188 

41  18  18 

8134 

42  45  46 

8181 

Pollux 

E. 

38  40  22 

8388 

37  14  58 

3963 

35  49  50 

8966 

34  24  57 

8978 

Resfulus 

E. 

74  49  43 

8001 

73  21  22 

8001 

71  53    2 

8C99 

70  24  43 

ac98 

Saturn 

E. 

112  15  40 

8117 

110  47  51 

8118 

1C9  20    3 

3118 

107  52  15 

8118 

3 

a  Pegasi 

W 

93  23  23 

8306 

94  49  26 

8906 

96  15  29 

8906 

97  41  32 

3J04 

Mare 

W. 

60  51  57 

8360 

62  16  55 

8269 

63  41  54 

8969 

65    6  54 

8C67 

a  Arietis 

W. 

50    3  59 

8118 

51  31  47 

8114 

52  59  39 

8119 

54  27  34 

3110 

Regulus 

E. 

63    3  19 

8095 

61  35    3 

8006 

60    6  47 

8096 

58  38  31 

8C95 

Saturn 

E 

100  33    5 

8114 

99     5  12 

8113 

97  37  17 

8111 

96    9  21 

8110 

Jupiter 

E. 

120  13  12 

8136 

118  45  46 

8184 

117  18  18 

8133 

115  50  48 

8181 

4 

Mara 

W. 

72  12  22 

8348 

73  37  34 

8347 

75    2  48 

8344 

76  28    5 

8949 

a  Arietis 

W. 

61  47  58 

8096 

63  16  13 

8093 

64  44  32 

3090 

66  12  55 

8067 

Aldebaran 

W. 

28  58  23 

8164 

30  25  15 

8168 

31  52  20 

8144 

33  19  36 

8186 

Regulus 

E 

51  17    5 

8091 

49  48  45 

8091 

48  20  25 

8091 

46  52    4 

8090 

Saturn 

E. 

88  49  14 

8101 

87  21    6 

8099 

85  52  55 

8097 

84  24  42 

8096 

Jupiter 

E. 

108  32  44 

8119 

107     4  58 

8117 

105  37  10 

8116 

104    9  19 

8113 

5 

Mare 

W. 

83  35  17 

8337 

85     054 

8334 

86  26a5 

8991 

87  52  19 

8917 

a  Arietis 

w. 

73  35  46 

8069 

75     4  33 

S066 

76  33  24 

8003 

78    2  20 

8069 

iUdebaran 

w. 

40  38  29 

8007 

42     6  42 

8091 

43  35    3 

8086 

45    3  31 

8078 

Regulus 

E. 

39  30  12 

8089 

38     1  48 

8089 

36  33  26 

8090 

35    5    4 

8090 

Saturn 

E. 

77    2  52 

8083 

75  34  21 

8079 

74    5  46 

8076 

72  37    7 

8078 

Spica 
Jupiter 

E. 

93  16  28 

8043 

91  47    7 

8039 

90  17  42 

8036 

88  48  13 

8089 

E. 

96  49    9 

8096 

95  20  55 

8093 

93  52  36 

8089 

92  24  13 

8086 

6 

Mare 

W. 

95    2    8 

8198 

96  28  20 

8193 

97  54  37 

8188 

99  21    0 

8188 

a  Arietis 

W. 

85  28  11 

8088 

86  57  36 

8088 

88  27    7 

8099 

89  56  44 

8096 

Aldebaran 

W. 

52  27  44 

8050 

53  56  55 

8043 

55  26  14 

3037 

56  55  41 

8080 

Saturn 

E. 

65  13    0 

8057 

63  43  58 

8065 

62  14  53 

8063 

60  45  44 

8048 

Spica 

E. 

81  19  41 

8018 

79  49  44 

8009 

78  19  42 

3004 

76  49  34 

9999 

Jupiter 

E. 

85    1  15 

8066 

83  32  24 

8061 

82    3  27 

8057 

80  34  25 

3068 

7 

Aldebaran 

W. 

64  24  46 

8001 

65  54  57 

3996 

67  25  16 

9988 

68  55  44 

9081 

Pollux 

W. 

23  52  57 

8858 

25  16    2 

8813 

26  40    0 

8373 

28    4  44 

3986 

Saturn 

E. 

53  18  55 

8030 

51  49  20 

8098 

50  19  42 

8036 

48  50    0 

8091 

Spica 

E. 

69  17  23 

3074 

67  46  38 

3969 

66  15  46 

9963 

64  44  46 

9967 

Jupiter 

E. 

73    7  46 

3037 

71  38    7 

8033 

70    8  21 

8017 

68  38  29 

3011 

8 

Aldebaran 

W. 

76  30    9 

9946 

78    1  29 

3939 

79  32  58 

9983 

81    4  36 

9994 

Pollux 

W. 

a5  17  40 

8106 

36  45  42 

8087 

38  14    8 

8068 

39  42  57 

8049 

Saturn 

E. 

41  20  33 

8008 

40  50  30 

3007 

38  20  26 

8006 

36  50  20 

3006 

Spica 

E. 

57    7  54 

3936 

55  36    7 

3918 

54    4  11 

9911 

52  32    6 

9904 

Jupit«r 

E. 

61    7  19 

3081 

59  36  42 

3978 

58    5  56 

9967 

56  35    2 

3900 

XIV. 


JANUARY,    1863. 
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GREENWICH  MEAN  TTlVfE. 

LUNAR  DISTANCES. 

iA 

Stw*a  Nanw 

P.L. 

P.L. 

P.L. 

P.L. 

2l 

and 

Midnight. 

of 

XVh. 

of 

xvnih. 

of 

XXIh. 

of 

1 

Positioii 

Diff. 
8M0 

Diir. 

8545 

Diir. 

8549 

Diff. 

Fomalhaut 

W. 

95°  12'  36 

O         1        " 

96  32  16 

97"^  51  51 

99°112i' 

8555 

a  Pegaai 

W. 

76  10  51 

8004 

77  36  55 

8905 

79    2  58 

8905 

80  29    1 

8905 

Mare 

w. 

43  52  32 

8966 

45  17  33 

8959 

46  42  32 

8960 

48    7  30 

8960 

a  Arietifl 

w. 

32  35    4 

8158 

34    2    2 

8153 

35  29    7 

8149 

36  56  17 

8144 

PoUux 

E. 

44  24    7 

8197 

42  57  54 

3906 

41  31  52 

3915 

40    6    1 

3995 

Regulus 

E. 

80  43  28 

8063 

79  14  58 

8066 

77  46  31 

8087 

76  18    6 

8089 

2 

Fomalhaut 

W. 

105  47  11 

Sd89 

107    5  57 

8597 

108  24  35 

8605 

109  43    4 

8614 

a  Pegasi 

W. 

87  39  13 

8906 

89    5  15 

8905 

90  31  18 

8906 

91  57  20 

3906 

Mars 

W. 

55  12  11 

896a 

56  37    7 

8969 

58    2    3 

8961 

59  27    0 

8961 

a  Arietifl 

W. 

44  13  18 

3139 

45  40  53 

8195 

47    8  32 

8198 

48  36  14 

8190 

Pollux 

E. 

33    0  20 

8996 

31  36    4 

8818 

30  12  13 

3341 

28  48  29 

8866 

Begulufl 

E. 

68  56  25 

8094 

67  28    8 

8004 

65  59  51 

8095 

64  31  35 

8095 

Saturn 

E. 

106  24  27 

3117 

104  56  38 

8114 

103  28  48 

8115 

102    0  57 

3114 

3 

a  Pegasi 

W. 

99    736 

8904 

100  33  40 

8904 

101  59  44 

8904 

103  25  48 

8904 

Mara 

w. 

66  31  56 

89M 

67  57    0 

8954 

69  22    5 

8958 

70  47  12 

8960 

a  Arietifl 

w. 

55  55  32 

3107 

57  23  33 

3105 

58  51  38 

8101 

60  19  46 

3099 

Regulus 

E. 

57  10  15 

8095 

55  41  59 

3094 

54  13  42 

8093 

52  45  24 

8099 

Saturn 

E. 

94  41  24 

8100 

93  13  25 

8106 

91  45  23 

8106 

£0  17  20 

8108 

Jupiter 

E. 

114  23  16 

3199 

112  55  42 

8197 

111  28    5 

8195 

110    0  26 

8193 

4 

Mare 

W. 

77  53  25 

3989 

79  18  48 

8936 

80  44  14 

3934 

82    9  43 

8981 

a  Arietis 

W. 

67  41  21 

8063 

69    9  51 

8080 

70  38  25 

3077 

72    7    3 

8078 

Aldebaran 

W. 

34  47    3 

8196 

36  14  41 

8119 

37  42  28 

8111 

39  10  24 

8104 

Regulufl 

E. 

45  23  43 

8090 

43  55  20 

8090 

42  26  58 

8089 

40  58  ,35 

8089 

Saturn 

E. 

82  56  26 

8099 

81  28    7 

8090 

79  59  45 

8067 

78  31  20 

8086 

Jupiter 

E. 

102  41  24 

3110 

101  13  26 

8106 

99  45  24 

8104 

98  17  19 

8100 

5 

Mare 

W. 

89  18    8 

8914 

90  44     1 

8909 

92    9  59 

8S06 

9336    1 

8909 

a  Arietifl 

W. 

79  31  20 

3055 

81    0  25 

8051 

82  29  35 

8047 

83  58  50 

8049 

Aldebaran 

W. 

46  32    7 

8073 

48    0  50 

3066 

49  29  41 

3C60 

50  58  39 

8065 

Regukis 

E. 

33  36  42 

8091 

32    8  23 

8094 

30  40    6 

8097 

29  11  53 

3101 

Saturn 

E. 

71    8  25 

8070 

69  39  39 

8068 

68  10  50 

8065 

66  41  57 

8061 

Spica 

E. 

87  18  40 

8098 

85  49    2 

8095 

84  19  20 

3091 

82  49  33 

8017 

Jupiter 

E. 

90  55  46 

8069 

89  27  15 

8079 

87  58  40 

3075 

86  30    0 

8071 

6 

Mare 

W. 

100  47  29 

8179 

102  14    3 

3174 

103  40  43 

8169 

105    7  29 

3168 

a  Arietifl 

W. 

91  26  26 

8090 

92  56  14 

8015 

94  26    8 

8010 

95  56    8 

8006 

Aldebaran 

W. 

58  25  16 

8036 

59  54  57 

8019 

61  24  46 

8014 

62  54  42 

8007 

Saturn 

E. 

59  16  31 

3044 

57  47  13 

8041 

56  17  51 

8038 

54  48  25 

8034 

Spica 

E. 

75  19  20 

9994 

73  49    0 

9989 

72  18  34 

5985 

70  48    2 

2979 

Jupiter 

E. 

79    5  18 

3048 

77  36    5 

3043 

76    6  45 

8088 

74  37  19 

8039 

7 

Aldebaran 

W. 

70  26  20 

9975 

71  57    4 

9068 

73  27  57 

9969 

74  58  58 

9964 

Pollux 

W. 

29  30  12 

8903 

30  56  18 

3176 

32  22  56 

8161 

33  50    4 

8198 

Saturn 

E. 

47  20  13 

3018 

45  50  23     8016 

44  20  30 

3018 

42  50  33 

8010 

Spica 

E. 

63  13  39 

9960 

61  42  24 

9945 

60  11    2 

9939 

58  39  32 

9939 

Jupiter 

E. 

67    8  30 

8005 

65  38  23 

9999 

64    8    9 

9993 

62  37  48 

2987 

8 

Aldebaran 

W. 

82  36  24 

9916 

84    822 

9900 

85  40  30 

9900 

87  12  49 

9891 

Pollux 

W. 

41  12    9 

3033 

42  41  41 

3017 

44  11  33 

3001 

45  41  44 

9966 

Saturn 

E. 

35  20  13 

8005 

33  50    7 

3007 

32  20    4 

3009 

30  50    2 

3010 

Spica 

E. 

50  59  52 

9895 

49  27  27 

9888 

47  54  53 

9880 

46  22    91 

9879 

Jupiter 

E. 

55    3  59 

9963 

53  32  47 

9946 

52    1  27 

9939 

50  29  58 

9939 

16 
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XV. 


GREENWICH  MEAN 

riME. 

LUNAK  DISTANCES. 

¥ 

8 

star's  Name 

and 

Position. 

Noon. 

p.  L. 

of 
DUL 

nih. 

P.L. 
of 
Diff. 

Vlh. 

P.L. 

of 
Diff. 

9916 

IXh. 

P.L. 
of 
Diff. 

Antares 

E. 

102' 36' 4^ 

3930 

lof  d  i 

9994 

99°  33'  l5 

98°   l'  li 

2909 

9 

Aldebaran 

Pollux 

Spica 

Jupiter 

Antares 

Sun 

W. 

W. 

E. 

E. 

E. 

£. 

88  45  19 

47  12  14 
44  49  14 

48  58  20 
90  18  55 

131  28  10 

S888 

9973 
9864 
9995 
9866 
8936 

90  18    0 
48  43    2 
43  16    9 
47  26  33 
88  45  53 
130    2  43 

9874 
9958 
9855 
9917 
9856 
8296 

91  50  52 
50  14    8 
41  42  52 
45  54  36 
87  12  40 
128  37    5 

2865 
9944 
2847 
2909 
2849 
8216 

93  23  56 
51  45  31 
40    9  25 
44  22  29 
a5  39  16 
127  11  14 

2855 
2930 
2838 
2901 
2840 
8206 

10 

Pollux 

Regulus 

Spica 

Jupiter 

Antares 

Sun 

W. 
W. 
E. 
E. 
E. 
E. 

59  26  46 
22  27  28 
32  19  10 
36  39  34 

77  49    8 
119  58  52 

9862 
9906 
9791 
9866 
9789 
8149 

60  59  53 
23  59  37 
30  44  30 
35    6  32 
76  14  26 
118  31  42 

9849 
9883 
9781 
9659 
9779 
3138 

62  33  17 
25  32  18 
29    937 
33  33  21 
74  39  30 
117    4  19 

9886 
2859 
9771 
9852 
9769 
8126 

64    6  58 
27    5  30 
27  34  31 
32    0    1 
73    4  21 
115  36  41 

2828 
2835 
2761 
2846 
2757 
8114 

11 

Pollux 
Regulus 
Antares 
Sun 

W. 
W. 
E. 
E. 

71  59  48 

34  58    7 

65    4  46 

108  14  39 

9754 
9743 
9699 
8047 

73  35  16 

36  33  50 

63  28    5 

106  45  25 

9740 
9795 
2685 
8034 

75  11    3 

38    9  56 

61  51    5 

105  15  54 

9796 
9709 
2672 
8019 

76  47    8 

39  46  24 

60  13  47 

103  46    5 

9711 
2692 
2657 
8004 

12 

Pollux 

Regulus 

Antares 

Sun 

W. 

w. 

E. 

84  52  24 
47  54  14 
52    2  52 
96  12  22 

9639 
9610 
9599 
9999 

86  30  26 

49  32  55 

50  23  46 
94  40  40 

9624 
2594 
2578 
2918 

88    8  48 
51  11  58 
48  44  21 
93    838 

9610 
9587 
9564 
9898 

89  47  30 
52  51  23 
47    4  37 
91  36  16 

2594 
9561 
9551 
9881 

13 

Regulus 
Antares 
Sun 

W. 
E. 
E. 

61  14    6 
38  41  10 
83  49  10 

9481 
9489 
9T99 

62  55  46 
36  59  31 
82  14  41 

2464 
2468 
9783 

64  37  50 
35  17  33 
80  39  50 

9448 
9455 
2765 

66  20  17 
33  35  16 
79    4  36 

3431 
9441 
2748 

14 

Regulus 

Spica 

Sun 

W. 
W. 
E. 

74  58  27 
20  55  35 
71    2  51 

9848 
9350 
9663 

76  43  16 
22  40  21 
69  25  22 

9333 
9832 
2647 

78  28  28 
24  25  34 
67  47  31 

9317 
9813 
2631 

80  14    3 
26  11  14 
66    9  18 

9300 
9296 
2613 

15 

Regius 

Spica 

Jupiter 

Sun 

Fomalhaut 

W. 

W. 

W. 

E. 

E. 

89    738 
35    5  46 
30  55  48 
57  52  38 
93  57  27 

9926 
9216 
9296 
2535 
9676 

90  55  27 
36  53  50 
32  41  53 
56  12  14 
92  20  15 

9911 
9901 
9276 
2520 
2662 

92  43  38 
38  42  16 
34  28  28 
54  31  29 
90  42  44 

9196 
9166 
9258 
2506 
2648 

94  32    8 
40  31    4 
36  15  29 
52  50  24 
89    4  54 

9186 
9172 
2241 
9498 
9636 

16 

Saturn 

Spica 

Jupiter 

Sun 

Fomalhaut 

W. 
W. 
W. 
E. 
E. 

66    5  46 
49  40  11 
45  16  55 
44  20  21 
80  51  57 

9141 
9108 
9161 
9429 
9588 

67  55  42 
51  30  58 
47    6  21 
42  37  27 
79  12  46 

2131 
2097 
9148 
2419 
2568 

69  45  54 
53  22    2 
48  56    7 
40  54  19 
77  33  28 

2120 
2085 
2186 
2409 
2560 

71  36  22 
55  13  24 
50  46  12 
39  10  57 
75  54    5 

9109 
9075 
9123 
2399 
2577 

21 

Antares 
Sun 
Mars 
a  Arietis 
Aldebaran 

W. 
W. 
E. 
E. 
E. 

79    2  30 
25  50  10 
66  47  35 
68  50    0 
101  50  27 

9189 
9537 
9346 
9218 
9205 

80  51  14 
27  30  32 
65    2  42 
67    1  52 
100    2    7 

2204 
2548 
2862 
2229 
9919 

82  39  35 
29  10  38 
63  18  13 
65  14    8 
98  14    8 

9220 
2561 
2378 
9246 
9935 

84  27  32 
30  50  26 
61  34    7 
63  26  49 
96  26  33 

2236 
9577 
9394 
9264 
2251 

22 

Antares 

Sun 

Mars 

W. 
W. 

e: 

93  21  10 
39    4    4 
52  59  50 

9322 
2658 
2485 

95    6  37 
40  41  40 
51  18  16 

2341 
2677 
2505 

96  51  37 
42  18  51 
49  37  10 

9350 
9696 
9525 

98  36  10 
43  55  36 
47  56  31 

9878 
9716 
9545 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

P 

Ster'fNMiM 
Pofllttoo. 

Midnight. 

P.L. 
of 
DifL 

XVb. 

P.L. 
of 
DifL 

xvmi^ 

P.L. 

or 

Diff. 

XXIh 

P.L. 
of 
Diff. 

8 

Antares 

£. 

96''29'l<5 

9901 

94°  56*53 

9803 

93°24'2l 

9B84 

91°  51*4^ 

3676 

9 

Aldebaran 

Pollux 

Spica 

Jupiter 

Antares 

Sun 

W. 
W. 
E. 
E. 
E. 

94  57  13 
53  17  12 
38  35  46 
42  50  12 
84    5  40 
125  45  12 

1846 

s9ie 
sess 

3804 
8810 
S106 

96  30  41 
54  49  11 
37    1  55 
41  17  46 
82  31  51 
124  18  57 

9884 
9003 

3810 
9887 
9820 
8184 

98    4  22 
56  21  26 
35  27  52 
39  45  11 
80  57  49 
122  52  28 

3836 
9801 
9810 
9880 
9811 
8178 

99  38  16 
57  53  57 
33  53  37 
38  12  27 
79  23  35 
121  25  47 

3816 
3876 
3801 
3873 
3801 
8163 

10 

Pollux 

Regulus 

Sp^a 

Jupiter 

Antares 

Sun 

W. 
W. 
E. 
E. 
E. 
E. 

65  40  56 
28  39  12 
25  59  12 
30  26  33 
71  28  57 
114    8  49 

9800 

9816 
97ftl 
9843 
3746 
SlOl 

67  15  12 
30  13  19 
24  23  40 
28  53    0 
69  53  17 
112  40  41 

9706 
9707 
9743 
3838 
3784 
8088 

68  49  46 
31  47  51 
22  47  56 
27  19  22 
68  17  22 
111  12  17 

9789 
9779 
9789 
9836 
9733 
8074 

70  24  38 
33  22  47 
21  11  59 
25  45  39 
66  41  11 
109  43  36 

3768 
3760 
3733 
3833 
3711 
8061 

n 

Pollux 

R^ulus 

Antares 

Sun 

W. 
W. 
E. 
E. 

78  23  33 

41  23  14 

58  36  10 

102  15  57 

9606 
9676 
9646 
9080 

80    0  16 

43    0  26 

56  58  17 

100  45  31 

3688 

3660 
3633 
3076 

81  37  19 
44  38    0 
55  20    7 
99  14  47 

3068 

3048 
3630 
9060 

83  14  42 
46  15  56 
53  41  39 
97  43  44 

3664 
3637 
9606 
3046 

12 

PoUux 
Regulus 
Antares 
Sun 

W. 
W. 
E. 
E. 

91  26  33 
54  31  11 
45  24  35 

90    3  33 

9660 
9646 
9688 
3866 

98    5  56 
56  11  21 
43  44  14 
88  30  27 

3664 
3630 
3633 
3848 

94  45  40 
57  51  53 
42    332 
86  57    4 

3640 
3618 
3600 
9833 

96  25  45 
59  32  48 
40  22  31 
85  23  18 

3684 
3407 
3404 
3816 

13 

Regius 
Antares 

Sun 

W. 

E. 
E. 

68    3    8 
31  52  39 
77  29    0 

9416 
9430 
97S1 

69  46  22 
30    9  45 
75  53    1 

9808 
3418 
3714 

71  30    0 
28  26  36 
74  16  40 

3883 
3407 
3006 

73  14    1 
26  43  11 
72  39  57 

3864 
3806 
3681 

14 

R^i^os 

Spica 

Sun 

W. 
W. 
E. 

82    0    2 
27  57  20 
64  30  41 

9386 

9970 
9606 

83  46  23 
29  43  51 
62  51  41 

3370 
3963 
3661 

85  33    6 
31  30  46 
60  12  20 

2366 
3946 
9666 

87  20  11 
33  18    5 
58  32  39 

3341 
3331 
3663 

15 

Beffulus 

Spu» 

Jupiter 

Sun 

Fomalhaut 

W. 

W. 

W. 

E. 

E. 

96  20  56 
42  20  14 
38    2  56 
51    9    1 

87  26  48 

9174 
9160 
939S 
3481 
9634 

98  10    2 
44    9  43 
39  50  49 
49  27  21 
85  48  30 

3161 
3146 
3906 
3467 
3613 

99  59  28 
45  59  33 
41  39    7 
47  45  21 
84    9  53 

9147 
9189 
9100 
3463 
3603 

101  49  16 
47  49  43 
43  27  49 
46    3    0 
82  31     1 

3183 
3130 
3174 
3430 
3608 

16 

Saturn 

Spica 

Jupiter 

Sun 

Fomalhaut 

W. 
W. 
W. 
E. 
E. 

7327    7 
57    5    1 
52  36  36 
37  27  21 
74  14  39 

9000 
3066 

3111 
3801 
3677 

75  18    7 
58  56  54 
54  27  18 
35  43  33 
72  35  12 

3089 
3066 

3101 
3384 
3670 

77    923 
60  49    1 
56  18  16 
33  59  35 
70  55  48 

9070 
3048 
3003 

3878 
3668 

79    0  55 
62  41  21 
58    928 
32  15  28 
.69  16  29 

9068 

3040 
3083 
3873 
3688 

21 

Antares 
Sun 
Mars 
a  Arietis 
Aldebaran 

W. 
W. 
E. 
E. 
E. 

86  15    6 
32  29  53 
59  50  24 
61  39  57 
94  39  22 

3368 
3603 
3413 
3983 
3368 

88    2  15 
34    8  59 

58  7    7 

59  53  31 
92  52  35 

3370 
3600 
3431 
3800 
3386 

89  48  58 
35  47  42 
56  24  16 
58    7  31 
91    6  13 

3987 
3634 
3448 
3810 
3803 

91  35  16 
37  26    4 
54  41  50 
56  21  59 
89  20  16 

3804 
3640 
3467 
3880 
3830 

22 

Antares 

Sun 

Mars 

W. 
W. 
E. 

100  20  17 

45  31  55 

•  46  16  20 

9806 
3734 
3664 

102    3  57 
47    7  50 
44  36  35 

3416 
3763 
3684 

103  47    9 
48  43  19 
42  57  18 

3484 
3774 
3004 

105  29  55 
50  18  21 
41  18  28 

9469 
3704 
3634 

18 


JANUARY,    1863. 


XVII. 


GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

Star's  Nmm 

P.  L. 

p.  L. 

P.L. 

P.L. 

and 

Noon. 

of 

TTTlL 

of 

Vlh. 

of 

IXh. 

of 

o  d 

22 

Poeitkm. 

Diff. 

DifL 

Diff. 

Diff. 

a  Arictis       £. 

5/36' 5^ 

38M 

52°  52' 21 

3878 

51    8'l^ 

9400 

49°  24' 4(1 

9491 

Aldebaran   £. 

87  34  45 

3SS7 

85  49  39 

3855 

84    5    0 

9873 

82  20  47 

9898 

23 

Sus             W. 

51  52  57 

3818 

53  27    8 

3684 

55    0  52 

3854 

56  34  10 

9878 

Fomalhaut  W. 

34  27  14 

4395 

35  32  40 

4250 

36  40  11 

4138 

37  49  36 

4088 

Mara            E. 

39  40    6 

9644 

38    2  11 

9665 

36  24  44 

9686 

34  47  45 

3707 

a  Arietis       £. 

40  54  26 

35S4 

39  14    0 

3650 

37  34    8 

3584 

35  54  51 

9610 

Aldebaran    £. 

73  46  31 

3488 

72    5    1 

3508 

70  23  59 

9538 

68  43  25 

9548 

24 

Sun             W. 

64  14  17 

997S 

65  45    3 

3993 

67  15  25 

8018 

68  45  22 

8081 

Fomalhaut  W. 

43  58    4 

8697 

45  14  54 

8656 

46  32  28 

8630 

47  50  41 

8568 

a  Peffasi       W. 
Aldebaran   E. 

21  52  35 

8783 

23    7  55 

8656 

24  25  30 

8650 

25  44  59 

8466 

60  27  18 

3645 

58  49  24 

3664 

57  11  56 

3684 

55  34  55 

9704 

PoUux          E. 

102  25  30 

3678 

100  48  20 

3695 

99  11  34 

3718 

97  35  11 

9780 

25 

Sun            W. 

76    9  20 

8134 

77  37    0 

8143 

79    4  19 

8159 

80  31  17 

8n4 

Fomalhaut  W. 

54  28  50 

8480 

55  49  26 

8480 

57  10  13 

8470 

58  31  11 

3461 

a  Pe^i       W. 

32  40  31 

8339 

34    5  54 

8317 

35  31  43 

8301 

36  57  51 

3188 

Aldebaran    E. 

47  36  10 

3798 

48     1  39 

3817 

46  27  33 

3886 

42  53  51 

9864 

Pollux         E. 

89  38  57 

3815 

88    4  48 

3831 

86  31    0 

3847 

84  57  33 

9863 

26 

Sun             W. 

87  41  20 

8355 

89    6  24 

8369 

90  31  12 

8383 

91  55  44 

8904 

Fomalhaut  W. 

65  17  34 

8446 

66  38  59 

8446 

68    023 

8447 

69  21  46 

8446    t 

a  Peffaai       W. 
Aldebaran   E. 

44  11  37 

3154 

45  38  41 

8153 

47    5  46 

8153 

48  32  51 

8158 

35  11  21 

3949 

33  40    4 

3969 

32    9  12 

9969 

30  38  45 

8009 

PoUux          E. 

77  15  15 

3937 

75  43  43 

3953 

74  12  30 

3966 

72  41  35 

9980 

27 

Sun            W. 

98  54  40 

8356 

100  17  47 

8868 

101  40  40 

8879 

103    3  21 

8889 

Fomalhaut   W. 

76    8    9 

3468 

77  29  15 

8466 

78  50  17 

8471 

80  11  14 

8476 

a  Pegasi        W. 

55  47  55 

8165 

57  14  46 

8166 

58  41  34 

8171 

60    8  18 

8178 

Pollux         E 

65  11    4 

8048 

63  41  44 

8054 

62  12  38 

8066 

60  43  47 

8078 

Regulus       E. 

101  51  58 

3065 

100  21  26 

3995 

98  51    7 

8004 

97  20  59 

8018 

28 

Sun            W. 

109  54    8 

8431 

111  15  50 

8438 

112  37  24 

8444 

113  58  51 

8460 

Fomalhaut   W. 

86  54  40 

8499 

88  15    5 

8505 

89  35  24 

8611 

90  55  36 

8516 

a  Pegasi       W. 

67  21    0 

8190 

68  47  21 

8198 

70  13  38 

8196 

71  39  52 

8199 

a  Anetia       W. 

23  43  26 

330O 

25    9  25 

8198 

26  a5  36 

8188 

28    1  59 

8180 

Mara            W. 

21     1  45 

8355 

22  26  49 

8360 

23  51  47 

8365 

25  16  40 

8968 

Pollux          E. 

53  22  53 

8131 

51  55  21 

8141 

50  28    1 

8153 

49    0  54 

8109 

Regulus       E. 

89  52  51 

8(K19 

88  23  39 

8056 

86  54  36 

8063 

85  25  40 

8067 

29 

a  Pesrari       W. 

78  50  17 

8309 

80  16  15 

8311 

81  42  11 

8313 

83    8    6 

8914 

a  Anetis       W. 

35  15  54 

3155 

36  42  57 

8153 

38  10    4 

8149 

39  37  14 

8147 

Mare            W. 

3220    5 

8363 

33  44  36 

8366 

35    9    4 

8388 

36  33  30 

8380 

Pollux          E. 

41  48  25 

8315 

40  22  34 

8338 

38  56  58 

8341 

37  31  37 

8358 

Regulus       E. 

78    2  27 

8087 

76  34    2 

8091 

75    5  41 

8004 

73  37  24 

8096 

30 

a  Pegasi       W. 

90  17  24 

8316 

91  43  14 

8315 

93    9    5 

S915 

94  34  56 

8315 

a  Arietis      W. 

46  53  50 

8133 

48  21  19 

3131 

49  48  51 

8199 

51  16  26 

8135 

Mare            W. 

43  35  20 

3393 

44  59  41 

8391 

46  24    3 

8390 

47  48  26 

8990 

Regulus       E. 

66  16  28 

8101 

64  48  20 

8103 

63  20  13 

8103 

61  52    6 

8101 

31 

a  Arietis       W. 

58  35  20 

3110 

60    320 

8105 

61  31  24 

8101 

62  59  33 

3006 

Mare            W. 

54  50  46 

3379 

56  15  22 

8376 

57  40    2 

8373 

59    4  46 

8970 

Regulus        E. 

54  31  19 

3097 

53    3    6 

3005 

51  34  50 

3093 

50    632 

8091 

XVIII. 
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GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

22 

Ster's  Nunfl 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

and 
Podtkm. 

Mdnight. 

of 
Dlff. 

XVh. 

of 
Dlff. 

XVIIP»- 

of 
Diff. 

XXPw 

of 
Diff. 

a  Arietis 

E. 

4/41*3^ 

3443 

45^59'     6 

3466 

44°  16'  5f 

3487 

42°35'25 

3610 

Aldebaran 

E. 

8037    2 

3411 

78  53  43 

3430 

77  10  51 

3460 

75  28  27 

3470 

23 

Sun 

W. 

58    7    3 

3894 

59  39  30 

3914 

61  11  31 

3934 

62  43    7 

3964 

Fomalhaut 

W. 

39    0  43 

8944 

40  13  18 

8870 

41  27    8 

8806 

42  42    5 

8746 

Mars 

E. 

33  11  15 

3730 

31  35  15 

3764 

29  59  47 

3778 

28  24  50 

3803 

a  Arietis 

B. 

34  16    9 

3038 

32  38    5 

3666 

31    0  40 

3696 

29  23  54 

3737 

Aldebaran 

E. 

67    3  18 

3667 

65  23  38 

3667 

63  44  25 

3606 

62    538 

24 

Sto 

W. 

70  14  56 

8061 

71  44    6 

8069 

73  12  53 

8087 

74  41  18 

8106 

W. 

49    9  28 

8661 

50  28  45 

8539 

51  48  26 

8630 

53    8  28 

8603 

a  Pesasi 
Aldebaran 

W. 

27    6    1 

3400 

28  28  18 

8847 

29  51  35 

8304 

31  15  42 

8368 

E. 

53  58  20 

3733 

52  22  10 

3741 

50  46  25 

3760 

49  11    5 

3779 

PoUux 

E. 

95  59  11 

3747 

94  23  33 

3766 

92  48  19 

3783 

91  13  27 

3798 

25 

Sun 

W. 

81  57  57 

3191 

83  24  17 

8308 

84  50  17 

8334 

86  15  58 

8940 

Fomalhaat 

W. 

59  52  19 

3466 

61  13  32 

8463 

62  34  49 

3449 

63  56  10 

8446 

a  Pesasi 
Aldebaran 

W. 

38  24  15 

8176 

39  50  53 

8167 

41  17  42 

8163 

42  44  37 

8168 

E. 

41  20  33 

3878 

39  47  39 

3891 

38  15    9 

3910 

36  43    3 

3939 

PoUux 

E. 

83  24  26 

3878 

81  51  39 

3894 

80  19  12 

S9C9 

78  47    4 

3934 

26 

Sun 

W. 

93  20    2 

8800 

94  44    3 

3333 

96    7  49 

8834 

97  31  21 

3846 

Fomalhaut 

W. 

70  43    8 

8460 

72    4  28 

3463 

73  25  45 

3466 

74  46  59 

8469 

a  Pezasi 
Aldebaran 

W. 

49  59  57 

8168 

51  27    2 

8167 

52  54    3 

8769 

54  21     1 

8163 

E. 

29    8  44 

8089 

27  39  11 

8066 

26  10    7 

8081 

24  41  34 

8106 

PoUux 

E. 

71  10  57 

3993 

69  40  35 

8006 

68  10  29 

3018 

66  40  39 

8080 

27 

Sun 

W. 

104  25  50 

3899 

105  48    8 

8407 

107  10  17 

8416 

108  32  17 

3438 

Fomalhaut 

W. 

81  32    6 

8480 

82  52  53 

8484 

84  13  35 

8490 

85  34  10 

8496 

a  Pegaai 

w. 

61  34  59 

8178 

63    1  35 

8181 

64  28    7 

3184 

65  54  35 

3187 

Pollux 

E. 

59  15  10 

8088 

57  46  46 

8099 

56  18  35 

3110 

54  50  38 

3130 

Regulus 

E. 

95  51    2 

3031 

94  21  15 

8039 

92  51  38 

8036 

91  22  10 

8043 

28 

Sun 

W. 

115  20  11 

8466 

116  41  24 

8461 

118    2  32 

8466 

119  23  34 

8470 

Fomalhaut 

W. 

92  15  42 

8633 

93  35  41 

3638 

94  55  34 

8634 

96  15  21 

8640 

aPe^asi 

a  Anetb 

W. 

73    6    2 

3301 

74  32  10 

8304 

75  58  15 

8306 

77  24  17 

8908 

W. 

29  28  32 

3173 

30  55  14 

8168 

32  22    2 

8163 

33  48  56 

3169 

Mars 

W. 

26  41  29 

3371 

28    6  14 

8376 

29  30  55 

8378 

30  55  32 

3983 

Pollux 

E. 

47  33  59 

3173 

46    7  16 

3183 

44  40  46 

8193 

43  14  29 

8904 

Regulus 

E. 

83  56  50 

8071 

8228    5 

8077 

80  59  27 

8083 

79  30  55 

8086 

29 

aPe^asi 

W. 

84  33  59 

8314 

85  59  51 

8316 

87  25  42 

8316 

88  51  33 

8316 

a  Anetis 

W. 

41    4  27 

3148 

42  31  44 

8143 

43  59    3 

8189 

45  26  25 

8137 

Mars 

W. 

37  57  54 

3390 

39  22  17 

8393 

40  46  38 

8393 

42  10  59 

8393 

PoUux 

E. 

36    6  31 

3369 

34  41  43 

3386 

33  17  14 

8803 

31  53    5 

3333 

Regulus 

E. 

72    9    9 

3097 

70  40  56 

8099 

69  12  45 

8101 

67  44  36 

3101 

30 

aPegasi 

W. 

96    0.57 

3316 

97  26  38 

3314 

98  52  30 

8314 

99  18  23 

8313 

a  Arietis 

W. 

52  44    5 

3133 

54  11  48 

3119 

55  39  35 

8115 

57    7  26 

8118 

Mars 

W. 

49  12  49 

3388 

50  37  14 

8386 

52    1  42 

3384 

53  26  12 

8381 

Regulus 

E. 

60  23  58 

3101 

58  55  50 

3101 

57  27  41 

3100 

55  59  31 

8098 

31 

a  Arietis 

W. 

64  27  47 

3093 

65  56    6 

8087 

67  24  31 

8063 

68  53    2 

8077 

Mais 

W. 

60  29  33 

3365 

61  54  25 

3363 

63  19  21 

3367 

64  44  23 

3363 

______ 

Regulus 

E. 

48  38  12 

8090 

47    9  50 

3087 

45  41  25 

3066 

44  12  58 

3088 

20 
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I. 


AT  GREENWICH  APPARENT  NOON. 


I 


Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat 
Sun. 
Mod. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
Sun, 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Fri. 
Sat 

Sun* 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 

29 


THE  SXJITS 


Jpparmt 
Right  ABoaoBlon. 

Dlff.ft>r 
Ihour. 

20  58  40.70 

21  2  44.82 
21     6  48.11 

10J88 
10.154 
10.120 

21  10  50.59 
21  14  52.25 
21  18  53.10 

21  22  53.14 
21  26  52.39 
21  30  50.87 

9.986 
9.953 
9.921 

21  34  48.58 
21  38  45.53 
21  42  41.71 

9.889 
9.857 
9.826 

21  46  37.14 
21  50  31.83 
21  54  25.80 

9.795 
9.765 
9.735 

21  58  19.05 

22  2  11.59 
22    6    3.42 

9.705 
9.675 
9.646 

22    9  54.56 
22  13  45.02 
22  17  34.82 

9.617 
9.589 
9.562 

22  21  23.95 
22  25  12.43 
22  29    0.27 

9.535 
9.509 
9.483 

22  32  47.50 
22  36  34.13 
22  40  20.17 
22  44    5.63 

9.458 
9.433 
9.409 
9.385 

22  47  50.55 

9.363 

JppannS 


S.  17    i  57^.3 

16  51  46.9 

16  34  19.0 

16  16  33.8 

15  58  31.6 

15  40  12.9 

15  21  38.1 

15    2  47.5 

14  48  41.6 

14  24  20.9 

14    4  45.7 

13  44  56.6 

13  24  53.9 

13    4  38.0 

12  44  9.3 

12  23  28.2 

12    2  35.3 

11  41  31.1 

11  20  15.9 

10  58  50.1 

10  37  14.0 

10  15  28.2 

9  53  33.1 

9  31  29.3 

9    9  17.1 

8  46  56.8 

8  24  28.7 

8     1  53.3 

S.  7  39  11.0 


DifLftnr 
Iboar. 


42.55 
43.30 
44.03 

44.74 
45.43 
46.11 

46.77 
47.42 
48.05 

48.66 
49.25 
49.83 

50.39 
50.93 
51.45 

51.95 
52.43 

52.90 

53.35 
53.79 
64.20 

54.60 
54.98 
55.34 

55.68 
56.01 
56.32 
56.62 

56.90 


Semi- 


id  15.99 

16  15.84 

16  15.69 

16  15.54 

16  15.38 

16  15.21 

16  15.04 

16  14.86 

16  14.67 

16  14.48 

16  14.29 

16  14.10 

16  13.90 

16  13.70 

16  13.50 

16  13.29 

16  13.08 

16  12.87 

16  12.66 

16  12.44 

16  12i22 

16  12.00 

16  11.78 

16  11.55 

16  11.32 

16  11.09 

16  10.86 

16  10.62 

16  10.38 


of  the 

8«inl- 

dlameter 


th« 
Merid- 


68.18 
68.0^ 

67.94 
67.82 
67.70 

67.59 
67.48 
67.37 

67.26 
67.15 
67.04 

66.93 
66.82 
66.71 

66.61 
66.51 
66.41 

66.31 
66.21 
66.12 

66.03 
65.94 
65.85 

65.76 
65.68 
65.60 
65.52 

65.44 


Sqnatknior 

TllIM, 

tob«     ■ 
adtUdto 
Jpparmt 


13  50.86 

13  58.40 

14  5.12 

14  11.03 
14  16.12 
14  20.40 

14  23.88 
14  26.58 
14  28.50 

14  29.65 
14  30.04 
14  29.67 

14  28.55 
14  26.70 
14  24.12 

14  20.83 
14  16.82 
14  12.11 

14  6.71 
14  0.63 
13  53.89 

13  46.49 
13  38.44 
13  29.75 

13  20.46 
13  10.56 
13  0.07 
12  49.01 

12  37.41 


DULIbr 
Ihoar. 


0.331 
0.297 
0.263 

0.229 
0.195 
0.162 

0.129 
0.096 
0.064 

04)32 
O.OOl 
0.031 

0.062 
0.092 
0.122 

0.152 
0.181 
0.210 

0.238 
0.267 
0.294 

0.321 
0.347 
0.374 

0.399 
0.424 
0.448 
0.472 

0494 
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p" 

AT  GREENWICH  MEAN 

NOON. 

THE  1 

SUN'S 

t 

1 

a 
i 

Bquationof 

Time, 

to  be 

Mubtraeted 

Mean 
Time, 

DUr.for 
Ihoar. 

8id«fMl 
Tinw. 

Apparent 
Bight  AaoMtfkm. 

DHL  tor 
Ihoar. 

Apparent 
DeelioAdon. 

DM.  for 
Ihoar. 

Stm. 
Mon. 
Tues. 

1 
2 
3 

h      m       8 

20  58  38.34 

21  2  42.45 
21     6  45.73 

10.188 
10.154 
10.1tO 

S.n    9     7.2 
16  51  57.1 
16  34  29.4 

Jf 
42.55 

43.30 

44.03 

13*50*79 

13  58.34 

14  5.07 

• 

0.331 
0.297 
0.263 

h     m      • 

20  44  47.55 
20  48  44.11 
20  52  40.66 

Wed. 
Thur. 
FrL 

4 
5 
6 

21  10  48.20 
21  14t9.85 
21  18  50.70 

10.066 
10.052 
10.019 

16  16  44.4 
15  58  42.4 
15  40  23.9 

44.74 
45.43 
46.11 

]4  10.98 
14  16.08 
14  20.37 

0.229 
0.195 
0.162 

20  56  37.22 

21  0  33.77 
21     4  30.33 

Sat. 
Snn. 
Mod. 

7 
8 
9 

21  22  50.74 
21  26  49.99 
21  80  48.47 

21  34  46.19 
21  38  43.15 
21  42  39.34 

9.986 
9.9S3 
9.931 

15  21  49.3 
15    2  58.9 
14  43  53.2 

46.77 
47.42 

48.05 

14  23.86 
14  26.55 
14  28.48 

0.129 
0.096 
0.064 

21  8  26.88 
21  12  23.44 
21  16  19.99 

Tues. 
Wed. 
Thar. 

10 

11 

12 

9.880 
9.857 
9.896 

14  24  32.7 
14     4  57.7 
13  45     8.7 

48.66 
49.25 
49.83 

14  29.64 
14  30.05 
14  29.68 

0.032 
0.0G1 
0.031 

21  20  16.55 
21  24  13.10 
21  28    9.66 

Fri. 
Sat. 
Satk 

13 
14 
15 

21  46  34.78 
21  50  29.48 
21  54  23.46 

9.795 
9.765 
9.735 

13  25    6.1 
18    4  50.3 
12  44  21.7 

50.39 
60.93 
51.45 

14  28.57 
14  26.72 
14  24.14 

0.062 
0.092 
0.122 

21  32  6.21 
21  36  2.76 
21  39  59.82 

Mon. 
Toes. 
Wed. 

16 
17 
18 

21  58  16.73 

22  2     9.29 
22    6     1.14 

9.705 
9.675 
9.646 

12  23  40.7 
12    2  47.9 
11  41  43.7 

51.95 
52.43 
52.90 

14  20.86 
14  16.86 
14  12.16 

0.152 
0.181 
04210 

21  43  55.87 
21  47  52.43 
21  51  48.98 

Thar. 

Fri. 

Sat 

19 
20 
21 

22    9  52.30 
22  13  42.78 
22  17  32.60 

9.617 
9.589 
9.562 

11  20  28.5 
10  59     2.7 
10  37  26.6 

53.35 
53.70 
54.20 

14     6.77 
14    0.69 
18  53.96 

0.238 
0.267 
OJ294 

21  55  45.53 

21  59  42.09 

22  3  38.64 

Sun. 
Mon. 
Tues. 

22 
23 
24 

22  21  21.76 
22  25  10.26 
22  28  58.13 

9.535 
9.609 
9.483 

10  15  40.8 
9  53  45.7 
9  31  41.8 

54.60 
54.98 
55.34 

13  46.56 
13  38.51 
13  29.83 

0.321 
0.347 
0.374 

22  7  35.20 
22  11  31.75 
22  15  28.30 

Wed. 
Thur. 
Fri. 
Sat. 

25 
26 
27 
28 

22  32  45.39 
22  36  32.05 
22  40  18.12 
22  44    3.^ 

9.458 
9.433 
9.409 
9.385 

9     9  29.5 
8  47     9.1 
8  24  40.9 
8    2     5.4 

55.68 
56.01 
56.32 
56.62 

13  20.54 
13  10.64 
13    0.16 
12  49.11 

0.399 
0.424 
0.448 
0.472 

22  19  24.85 
22  28  21.41 
22  27  17.96 
22  31  14.51 

Sun. 

29 

22  47  48.58 

9.363 

S.  7  39  23.0 

56.90 

12  37.51 

0494 

22  35  11.07 

» 

na  NooB  maj  be  iMVBMd  Om 

■MM  M  thftt  for  Appwev 

tNoon. 
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AT   GREEininLCH  MEAN  NOON. 


g 
I 


1 
2 
3 

4 
5 
6 

7 
6 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 
28 

29 


I 


32 
33 
34 

35 
36 
37 

38 
39 
40 

41 
42 
43 

44 
45 
46 

47 

48 
49 

50 
51 
52 

53 
54 
55 

56 
57 

58 
59 

60 


THE  SUNS 


Thte  LONdlTUDB. 


312  11  56.4 

313  12  46.3 

314  13  35.0 

315  14  22.5 

316  15  8.8 

317  15  53.9 

318  16  37.9 

319  17  20.8 

320  18  2.7 

321  18  43.6 

322  19  23.4 

323  20  2.0 

324  20  39.5 

325  21  15.9 

326  21  50.9 

327  22  24.5 

328  22  56.6 

329  23  27i2 

330  23  56.2 

331  24  23.6 

332  24  49.2 

333  25  13.0 

334  25  34.9 

335  25  54.8 

336  26  12.6 

337  26  28.4 

338  26  42.3 

339  26  54.2 

340  27  4.0 


11  34.0 

12  23.8 

13  12.4 

13  59.8 

14  45.9 

15  30.9 

16  14.8 

16  57.6 

17  39.4 

18  40.1 

18  59.8 

19  38.3 

20  15.7 

20  52.0 

21  26.8 

22  0.3 

22  32.3 

23  2.8 

23  31.7 

23  58.9 

24  24.4 

24  48.1 

25  9.9 
25  29.7 

25  47.4 

26  3.1 
26  16.9 
26  28.7 

26  38.4 


DULfor 
Ihoar. 


152.11 
152.06 
152.91 

151.95 
151.91 
151.86 

151.82 
151.77 
151.73 

151.68 
151.64 
151.59 

151.54 
151.48 
151.42 

151.36 
151.30 
151.24 

151.18 
151.11 
151.03 

150.95 
150.87 
150.79 

150.71 
150.62 
150.54 
150.45 

150.37 


LATITUDE. 


—0.52 
0.62 
0.70 

0.76 
0.80 
0.79 

0.76 
0.70 
0.61 

0.51 
0.39 
0.26 

0.13 
—0.00 
4-0.11 

OJll 
0.27 
0.31 

0.32 
0.28 
0.24 

0.16 
-M).07 
—0.05 

0.17 
0.30 
0.43 
0.57 

—0.67 


LognUlm 

ofttM 

BadiiuTeetor 

OfttM 

Xarth. 


9.9937190 
.9937855 
.9938544 

.9939258 
.9939996 
.9940757 

.9941541 
.9942347 
.9943174 

.9944019 
.9944882 
.9945761 

.9946654 
.9947559 
.9948475 

.9949403 
.9950341 
.9951288 

.9952243 
.9953205 
.9954175 

.9955154 
.9956143 
.9957142 

.9958152 
.9959174 
.9960209 
.9961257 

9.9962320 


Dlff.lk>r 
Ihoor. 


27.2 
28.2 
29.2 

30.2 
%1.2 
32.1 

33.1 
34.0 
34.8 

35.6 
36.3 
36.9 

37.5 
384) 
38.4 

38.8 
39.2 
39.5 

39.9 
40.2 
40.6 

40.9 
41.3 
41.8 

42.3 

42.8 
43.3 
43.9 

44.5 


MeuiTliiM 
of 


3  14  40.47 
3  10  44.56 
3  6  48.65 

3  2  52.74 
2  58  56.83 
2  55  0.92 

2  51  5.01 
2  47  9.10 
2  43  13.20 

2  39  17.29 
2  35  21.38 
2  31  25.47 

2  27  29.56 
2  23  33.66 
2  19  37.75 

2  15  41.84 
2  11  45.93 
2  7  50.02 

2  3  54.12 
1  59  58.21 
1  56  2.30 

1  52  6.39 
1  48  10.48 
1  44  14.58 


40  18.67 
36  22.76 
32  26.85 
28  30.94 


1  24  35.04 


Non :'  K  eomsponda  to  ttie  true  eqainoz  of  tiw  dtte,  x'  to  ttie  mean  equinox  of  Jumwy  Od. 
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GREENWICH 

MFAN  ' 

nME. 

1 

THE 

MOON'S 

HORTZONTAT.  PARAIJ.AX. 

MSBIDIAN  PASSAGX. 

'a 

AGB. 

Noon. 

Midnight 

Rood. 

VULtn 
Ihonr. 

mdBight. 

DHL  for 
Ihoar. 

Dlff.for 
Iboar. 

1.95 
1.90 
1.86 

1 
2 
3 

14  4'f.7 
14  51.3 
14  563 

14  4d>.3 
14  53.6 
14  59.0 

5^  if. 2 
54  24.3 
54  42.1 

+0I43 
0.65 
0.83 

54  l-f.l 
54  32.7 
54  52.5 

+0.55 
0.74 
0.90 

h      m 

10  40.7 

11  26.9 

12  12.0 

d 

12.8 
13.8 
14.8 

4 
5 
6 

15    2.0 
15    8.6 
15  16.0 

15    5J2 
15  12.2 
15  20.0 

55    3.7 
55  28.1 
55  55.2 

0.96 
1.07 
1.17 

55  15.6 

55  41.3 

56  9.6 

1.02 
1.12 
1.22 

12  56.8 

13  40.3 

14  24.7 

1.84 
1.84 
1.87 

15.8 
16.8 
17.8 

7 
8 
9 

15  24.0 
15  32.6 
15  41.8 

15  28.2 
15  37.1 
•15  46.4 

56  24.5 

56  55.9 

57  29.5 

1.27 
1.36 
1.46 

56  40.0 

57  12.5 
57  46.9 

1.31 
1.40 
1.48 

15  10.3 

15  57.8 

16  48.1 

1.94 
2.04 
2.17 

18.8 
19.8 
20.8 

10 
11 
12 

15  51.3 

16  1.0 
16  10.4 

15  56.1 

16  5.8 
16  14.8 

58    4.6 

58  40.4 

59  14.9 

1.49 
1.48 
1.37 

58  22.5 

58  58.0 

59  30.9 

1.49 
1.44 
1.27 

17  42.0 

18  39.1 

19  39.0 

2.31 
2.42 

2.48 

21.8 
22.8 
23.8 

13 
14 
15 

16  18.7 
16  25.1 
16  28.5 

16  22.3 
16  27.2 
16  28.9 

59  45.6 

60  8.9 
60  21.4 

1.15 

0.76 

+0.25 

59  58.4 

60  16.7 
60  22.6 

0.97 
+0.52 
-0.03 

20  40.0 

21  40.3 

22  38.7 

2.52 
2.47 
2.37 

24.8 
26.8 
26.8 

16 
17 

18 

16  28.3 
16  24.1 
16  16.1 

16  26.7 
16  20.6 
16  10.8 

60  20.5 
60    5.2 
59  35.7 

-0.33 
0.95 
1.50 

60  14.7 
59  52.0 
59  16.5 

0.64 
1.24 
1.70 

23  34.2 

6 
0  26.9 

2.25 
2.15 

27  8 

28.8 

0.4 

19 
20 
21 

16    5.0 
15  51.9 
15  37.9 

15  58.6 
15  44.9 
15  31.0 

58  55.0 
58    6.9 
57  15.6 

1.90 
2.10 
2.10 

58  31.6 
57  41.3 
56  50.3 

2.01 
2.13 

2.07 

1  17.4 

2  6.5 
2  54.9 

2.07 
2.03 
2.01 

1.4 
2.4 
3.4 

22 
23 
24 

15  23.3 
15  12.1 
15    2.0 

15  18.0 
15    6.8 
14  57.9 

56  25.8 
55  40.9 
55    3.7 

1.99 
1.72 
1.36 

56    2.6 
55  21.2 
54  48.5 

1.87 
1.54 
1.16 

3  43.1 

4  31.6 

5  20.5 

2.01 
2.03 
2.04 

4.4 
5.4 
6.4 

25 
26 
27 
28 

14  54.4 
14  49.6 
14  47.6 
14  48.3 

14  51.6 
14  48.2 
14  47.6 
14  49.5 

54  35.8 
54  18.0 
54  10.7 
54  13.2 

0.95 

0.62 

-0.10 

+0.29 

54  25.6 
54  13.1 
54  10.7 
54  17.8 

0.74 
-0.30 
+0.10 

0.48 

6    9.6 

6  58.6 

7  47.2 

8  34.9 

2.04 
2.93 
2.00 
1.97 

7.4 

8.4 

9.4 

10.4 

29 

14  51.4 

14  53.7 

54  24.6 

+0.64 

54  33.3 

+0.79 

9  21.5 

1.92 

11.4 

24 
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V. 


GREENWICH  MEAN  TIIVfE. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour 

Bight  Awendon. 

DUt 
forlm. 

DIff. 
fbrlm. 

Hour. 

Bight  Aaoendon. 

DIfl. 
forlm. 

DeeUnatlon. 

BUT. 
forlm. 

SUNDAY   1. 

TUESDAY  3. 

0 

has 
7    5    7.77 

• 
S.07W 

N.19  5^  43.3 

6.663 

0 

h     m     • 

8  42  38.50 

■ 
1.9678 

N.13  5^    i7 

9.893 

1 

7    7  12.28 

3.0744 

19  54    5.6 

6.0T4 

1 

8  44  37.72 

1.9661 

13  45  38.2 

9.467 

2 

7    9  16.69 

fuvm 

19  48  22.5 

6.764 

2 

8  46  3a84 

1.9644 

13  36    8.8 

9.631 

3 

7  11  21.00 

a.0706 

19  42  33.8 

6.866 

3 

8  48  35.85 

1.9838 

13  26  35.6 

9.666 

4 

7  13  25.19 

34)069 

19  36  39.8 

6.946 

4 

8  50  34.77 

1.9813 

13  16  58.6 

9.647 

5 

7  15  29^27 
7  17  33.24 

3.0«70 

19  30  40.3 

64)87 

5 

8  52  33.60 

1.9796 

13    7  17.9 

9.708 

6 

S.0M3 

19  24  35.3 

6.197 

6 

8  54  32.33 

1.9780 

12  57  33.6 

9.709 

7 

7  19  37.09 

34)6S3 

19  18  25.0 

6.316 

7 

8  56  30.97 

1.9766 

12  47  45.6 

9.880 

8 

7  21  40.82 

34)613 

19  12    9.4 

6J04 

8 

8  58  29.52 

1.9761 

12  37  54.0 

9.800 

9 

7  23  44.44 

34)608 

19    5  48.6 

6.803 

9 

9    0  27.99 

1.9787 

12  27  58.9 

9.948 

10 

7  25  47.94 

34)676 

18  59  22.5 

6^79 

10 

9    2  26.37 

1.9739 

12  18    0.3 

104)06 

11 

7  27  51.33 

34)660 

18  52  51.1 

6.667 

11 

9    4  24.66 

L9708 

12    7  58.2 

104)64 

12 

7  29  54.60 

34)687 

18  46  14.5 

6.668 

12 

9    6  22.87 

1.9696 

11  57  52.7 

10.190 

13 

7  31  57.78 

3.0619 

18  39  32.7 

6.780 

13 

9    8  21X)0 

14)688 

11  47  43.8 

10.176 

14 

7  34    0.87 

3.0604 

18  32  45.8 

6.896 

14 

9  10  19.05 

1.9668 

11  37  31.5 

10.383 

15 

7  36    3.85 

34M86 

18  25  53.9 

64)00 

15 

9  12  17.01 

1.9664 

11  27  15.7 

10.386 

16 

7  38    6.70 

94)466 

18  18  56.8 

6.994 

16 

9  14  14  ^ 

1.9641 

11  16  56.6 

10.848 

17 

7  40    9.44 

S4>U7 

18  11  54.6 

74)79 

17 

9  16  U. 

1.9639 

11    6  34.4 

10.307 

18 

7  42  12.06 

34)438 

18    4  47.3 

7.162 

18 

9  18  10.44 

1.9617 

10  56    9.1 
10  45  40.7 

10.449 

19 

7  44  14.58 

34)410 

17  57  35.1 

7JM4 

19 

9  20    8.11 

1.9606 

10.490 

20 

7  46  16.98 

34)180 

17  50  18.0 

7.897 

20 

9  22    5.71 

1.9604 

10  35    9.2 

10.660 

21 

7  48  19.26 

34)871 

17  42  55.9 

7.410 

21 

9  24    3.23 

1.9661 

10  24  34.5 

10.601 

22 

7  50  21.43 

34)868 

17  35  28.8 

7U03 

22 

9  26    0.68 

1.9^1 

10  13  56.8 

10.661 

23 

7  52  23.48 
MC 

34)888 

)NDA1 

N.17  27  56.8 
Z  2. 

7.678 

23 

9  27  58.07 
WED 

1.9661 

NESD 

N.10    3  16.2 
AY  4 

10.701 

0 

7  54  25.42 

84)310 

N.17  20  20.0 

74168 

0 

9  29  55.41 

1.9663 

N.  9  52  32.7 

10.760 

1 

7  56  27iM 

34)398 

17  12  38.6 

7.781 

1 

9  31  52.69 

1.9643 

9  41  46.3 

10.797 

2 

7  58  28.95 

34)977 

17    4  52.4 

7.8Q0 

2 

9  33  49.91 

1.9683 

9  30  57.1 

10.8a 

3 

8    0  30.55 

94)968 

16  57    1.3 

7J97 

3 

9  35  47.06 

1.9639 

9  20    5.2 

10.880 

4 

8    2  32.03 

34)387 

16  49    5.7 

7.966 

4 

9  37  44.16 

1.9613 

9    9  10.5 

10.986 

5 

8    4  33.40 

3.0318 

16  41    5.4 

84M4 

5 

9  39  4U1 

1.9608 

8  58  13.1 

10.970 

6 

8    6  34.65 

34)900 

16  33    0.4 

8.131 

6 

9  41  d8SiO 

1.9494 

8  47  13.0 

114)33 

7 

8    8  35.79 

3.0180 

16  24  50.8 

8.196 

7 

9  43  35.14 

1.9487 

8  36  10.3 

114)06 

6 

8  10  36.82 

34)163 

16  16  36.7 

8.378 

8 

9  45  32.04 

14)480 

8  25    5.1 

11.108 

9 

8  12  37.74 

34)143 

16    8  18.1 

8.847 

9 

9  47  28.90 

1.9473 

8  13  57.3 

11.160 

10 

8  US8M 

34)136 

15  59  55.0 

8.433 

10 

9  49  25.71 

1.9466 

8    2  46.9 

11.108 

11 

8  16  39.24 

34)106 

15  51  U7^ 

8U96 

11 

9  51  22.48 

1.9460 

7  51  34.1 

11J»3 

12 

8  18  39.80 

3.0091 

15  42  55ii 

8.660 

12 

9  53  19  j» 

1.9468 

7  40  19.0 

11.971 

13 

8  20  40.29 

3.0073 

15  34  19.2 

8.640 

13 

9  55  15.92 

1.0447 

7  29    1.6 

11.800 

14 

8  22  40.67 

34)068 

15  25  38.6 

8.711 

14 

9  57  12.58 

14)443 

7  17  41.9 

11346 

15 

8  24  40.93 

34)086 

15  16  53.8 

8.789 

15 

9  59    9.21 

1.9487 

7    6  20.0 

11.888 

16 

8  26  41.09 

34)017 

15    8    4.7 

8.868 

16 

10    1    5.82 

1.0488 

6  54  55.9 

11.490 

17 

8  28  41.14 

1.9996 

14  59  11.4 

8.998 

17 

10    3    2.40 

1.9439 

6  43  29.6 

11.466 

18 

8  30  41.07 

1.9960 

14  50  13.9 

8.998 

18 

10    4  58.96 

1.9436 

6  32    1.2 

11.400 

19 

8  32  40.89 

1.9968 

14  41  12.3 

94)63 

19 

10    6  55.50 

14)433 

6  20  30.8 

11.634 

20 

8  34  40.61 

14)946 

14  32    6S 

9.181 

20 

10    8  52.02 

1.9418 

6    8  58.4 

11.666 

21 

8  36  40.24 

1.9938 

14  22  56.8 

9.197 

21 

10  10  48.53 

1.9416 

5  57  23.9 

11.601 

22 

8  38  39.76 

1.9911 

14  13  43.0 

9JM8 

22 

10  12  45.02 

1.9414 

5  45  47.5 

11.038 

23 

8  40  39.18 

1.9696 

14    4  25.3 

9.337 

23 

10  14  41.50 

1.9413 

5  34    9.2 

11.668 

24 

8  42  38.50 

1.9878 

N.13  55    3.7 

9.893 

24 

10  16  37.98 

1.9418 

N.  5  22  29.1 

114i83 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  ABOMiffon. 

IMff 
forlm. 

Dllt 
forlm. 

Boor. 

Right  Aaetiidon. 

Did 
for  1  m. 

DeoUnAtktt. 

Dur. 

forlm. 

THU 

:rsda 

Y  5. 

SATURDAY  7. 

0 

h     m     • 
10  16  37^8 

■ 

1.M1S 

N.  !?  22' 2^.1 

IT 

11.083 

0 

h     m     • 
11  50  36.97 

1.9946 

S.ii^    ^J9 

13.140 

1 

10  18  34.46 

1.941S 

5  10  47.4 

11.710 

1 

11  52  36.72 

1.9970 

4  29  18.0 

13.138 

2 

10  20  30.94 

1.9418 

4  59    3.9 

11.788 

2 

11  54  36.62 

1.9995 

4  41  25.2 

19.115 

3 

10  22  27.42 

lOMlS 

4  47  18.6 

11.767 

3 

11  56  36.68 

9.0031 

4  53  31.6 

19.101 

4 

10  24  23.89 

1.9418 

4  35  31.8 

11.794 

4 

11  58  36.88 

3.0047 

5    5  37.2 

194)86 

5 

10  26  20.37 

1.9414 

4  23  43.4 

11.831 

5 

12    0  37.24 

9.0078 

5  17  41.9 

194)70 

6 

10  28  16.86 

1.9416 

4  11  53.3 

11.847 

6 

12    2  37.75 

94)100 

5  29  45.6 

19.059 

7 

10  30  13.36 

1.9416 

4    0    1.9 

11.871 

7 

12    4  38.42 

34)197 

5  41  48J2 

19404 

8 

10  32    9.88 

1.9431 

3  48    9.1 

11.894 

8 

12    6  39.26 

34)156 

5  53  49.7 

194)16 

9 

10  34    6.42 

1.943S 

3  36  14.8 

110)16 

9 

12    8  40J28 

34)186 

6    5  50.1 

11.996 

10 

10  36    2.98 

1.9499 

3  24  19.1 

11.939 

10 

12  10  41.47 

34)314 

6  17  49.3 

11.976 

11 

10  37  59.56 

1JM83 

3  12  22.1 

11.961 

11 

12  12  42.84 

S.0348 

6  29  47.3 

11.957 

12 

10  39  56.15 

1.9435 

3    0  23.7 

11.983 

12 

12  14  44.39 

3.0378 

6  41  44.0 

11.934 

13 

10  41  52.77 

1.9440 

2  48  24.1 

13.001 

13 

12  16  46.12 

3.0808 

6  53  39.3 

11.906 

14 

10  43  49.43 

1.944« 

2  36  23.5 

13.019 

14 

12  18  48.04 

94)885 

7    5  33.0 

11.861 

15 

10  45  46.14 

1.9468 

2  24  22.0 

13.035 

15 

12  20  50.15 

94)867 

7  17  25.0 

11.856 

16 

10  47  42.88 

1.9400 

2  12  19.5 

13.051 

16 

12  22  52.44 

94)400 

7  29  15.7 

11.880 

17 

10  49  39.66 

1.9467 

2    0  16.0 

13.067 

17 

12  24  54.93 

94)438 

7  41    4.7 

11.808 

18 

10  51  36.47 

1.9474 

1  48  11.4 

13.084 

18 

12  26  57.63 

9.0466 

7  52  52.0 

11.775 

19 

10  53  33.33 

1.9481 

1  36    5.8 

13.098 

19 

12  29    0.53 

94)500 

8    4  37.6 

11.745 

20 

10  55  30J24 

1.9490 

1  23  59.4 

13.111 

20 

12  31    3.63 

9.0584 

8  16  21.3 

11.714 

21 

10  57  27J21 

1.9000 

1  11  52.3 

13.134 

21 

12  33    6.94 

9.0569 

8  28    3.2 

11.688 

22 

10  59  24.24 

1.9610 

0  59  44.5 

13.186 

22 

12  35  10.46 

94)605 

8  39  43.2 

11.650 

23 

11    1  21.33 
Fl 

1.9630 

JIDAI 

N.  0  47  36.0 
6. 

13.148 

23 

12  37  14.19 
SU 

94)641 

NDATf 

S.  8  51  21.1 

•  a 

11.616 

0 

11    3  18.47 

1.9680 

N.  0  35  26.7 

13.100 

0 

12  39  18.14 

9.0677 

S.  9    2  57.0 

11.560 

1 

11    5  15.68 

1.9640 

0  23  16.8 

13.170 

1 

12  41  22.32 

94)715 

9  14  30.7 

11.543 

2 

11    7  12.96 

1.9561 

N.  0  11    6.4 

13.178 

2 

12  43  26.73 

94)753 

9  26    2.2 

11.507 

3 

11    9  10.30 

1.9568 

S.  0    1    4.5 

13.185 

3 

12  45  31.36 

9.0791 

9  37  31.5 

11.470 

4 

11  11    7.71 

1.9675 

0  13  15.9 

13.193 

4 

12  47  36J22 

9.0631 

9  48  58.5 

11.481 

5 

11  13    5.21 

1.9589 

0  25  27.7 

13.199 

5 

12  49  41.32 

94)870 

10    0  23.2 

11.891 

6 

11  15    2.80 

1.9004 

0  37  39.8 

13.304 

6 

12  51  46.66 

9.0910 

10  11  45.5 

11.350 

7 

11  17    0.47 

1.9619 

0  49  52.1 

13.306 

7 

12  53  52.24 

9.0050 

10  23    5.2 

11.308 

8 

11  18  58.23 

1.9636 

1    2    4.5 

13.307 

8 

12  55  58.06 

9.0991 

10  34  22.3 

11.3^1 

9 

11  20  56.07 

1JM50 

1  14  17.0 

13.308 

9 

12  58    4.13 

9.1038 

10  45  36.9 

11.330 

10 

11  22  54.01 

1.9606 

1  26  29.6 

13.309 

10 

13    0  10.46 

9.1075 

10  56  48.8 

11.175 

11 

11  24  52.06 

1.9688 

1  38  42.2 

13.310 

11 

13    2  17.04 

9.1117 

11    7  57.9 

11.138 

12 

11  26  504J1 

1.9701 

1  50  54.8 

13.310 

12 

13    4  23.87 

9.1159 

11  19    4.1 

11.060 

13 

11  28  48.46 

1.9718 

2    3    7.4 

13.310 

13 

13    6  30.95 

9.1203 

11  30    7.4 

11.080 

14 

11  30  46.82 

1.9736 

2  15  20.1 

13.309 

14 

13    8  38.30 

3.1347 

11  41    7.7 

10.980 

15 

11  32  45J28 

1.9754 

2  27  32.7 

13.908 

15 

13  10  45.93 

3.1393 

11  52    5.0 

10.939 

16 

11  34  43.86 

1.9774 

2  39  45.1 

13.904 

16 

13  12  53.82 

3.1387 

12    2  59.2 

10.877 

17 

11  36  42.56 

1.9798 

2  51  57.2 

13.196 

17 

13  15    1.98 

3.1383 

12  13  50.2 

10.824 

18 

11  38  41.37 

1.9813 

3    4    8.9 

13.191 

18 

13  17  10.40 

3.1438 

12  24  38.1 

10.770 

19 

11  40  4C.31 

1.9833 

3  16  20.2 

13.185 

19 

13  19  19.10 

3.1473 

12  35  22.7 

10.715 

20 

11  42  39.38 

1.9854 

3  28  31.1 

13.177 

20 

13  21  28.08 

3.1519 

12  46    3.8 

10.658 

21 

11  44  38.57 

1.9877 

3  40  41.5 

19.170 

21 

13  23  37.34 

3.1667 

12  56  41.5 

10.599 

22 

11  46  37iK) 

1.9899 

3  52  51.5 

13.161 

22 

13  25  46.89 

3.1615 

13    7  15,7 

10.540 

23 

11  48  37.37 

1.9933 

4    5    1.0 

13.153 

23 

13  27  56.73 

3.1663 

13  17  46.3 

10.470 

24 

11  50  36.97 

1.9946 

S.  4  17    9.9 

13.140 

24 

13  30    6.85 

3.1713 

S.13  28  13.2 

10.417 
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GEEENWICH  MEAN  TIME. 

THB  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

IHff. 
forlm. 

Hour. 

Bight  AMMiMkm. 

forlm. 

DUt 
forlm. 

Bow. 

Dlff. 
forlm. 

MONDAY  9. 

WEDNESDAY   11. 

0 

W  30   6!85 

• 
9.1T18 

S.l,f  2^lk3 

10.417 

0 

15''20'3l'.41 

• 
9.4966 

S.80  1^  3^.9 

64100 

1 

13  32  17.27 

2.1761 

13  38%.3 

).804 

1 

15  32  47.10 

9U800 

30  30  37.3 

0.096 

2 

13  34  27.98 

1.1810 

13  48  55.6 

10.900 

2 

15  35  laio 

9U800 

30  36  39.3 

0.807 

3 

13  36  38.98 

9.1800 

13  59  11.1 

10.996 

3 

15  37  3941 

9.4410 

30  33  14.0 

6.086 

4 

13  38  50.28 

S.1808 

14    9  32.6 

10.161 

4 

15  30    6.03 

9U461 

20  37  51.4 

0.600 

5 

13  41    1.88 

9.1066 

14  19  30.2 

10.094 

5 

15  33  33.95 

9U619 

30  43  31.3 

0.480 

6 

13  43  13.77 

9.9007 

14  29  33.7 

iOJtm 

6 

15  35    0.17 

9U609 

30  48  43.6 

0.810 

i    7 

13  45  25.96 

9.9007 

14  39  33.0 

9.963 

7 

15  37  37.69 

9U611 

30  53  58.5 

6.184 

1    8 

13  47  38.46 

9.9106 

14  49  38.1 

9.884 

8 

15  40  55.50 

9.4600 

30  59    5.7 

MOB 

I    9 

13  49  51.26 

9.9100 

14  59  19.0 

9.614 

9 

15  42  23.60 

9.4706 

31    4    5il 

4.980 

10 

13  52    4.37 

9.9911 

15    9    5.6 

9.741 

10 

15  44  51.99 

9,4766 

31    8  57.1 

4.799 

i  11 

13  54  17.79 

9.996S 

15  18  47.8 

9.666 

11 

15  47  20.67 

9.4804 

31  13  41.1 

4.666 

!  12 

13  56  31.52 

9.9814 

15  38  25.4 

9.660 

12 

15  49  49.63 

9U860 

31  18  17.1 

4.084 

i  13 

13  58  45.56 

9.9000 

15  37  58.3 

9.010 

13 

15  52  18.87 

9.4800 

31  33  45.0 

4.401 

!l4 

14    0  59.92 

9.9490 

15  47  26.5 

9US1 

14 

15  54  48.38 

9.4040 

31  37    5.0 

4.906 

:  15 

14    3  14.61 

9.9470 

15  56  49.9 

9.869 

15 

15  57  18.16 

9U966 

31  31  17.1 

4.188 

;  ir> 

14    5  29.62 

9.9097 

16    6    8.7 

9.978 

16 

15  59  48.21 

9.6080 

31  35  31.0 

8.996 

17 

14    7  44.94 

9.9060 

16  15  22.6 

9.199 

17 

16    2  18.52 

9.6074 

31  39  16.5 

8.866 

18 

14  10    0.56 

9.3083 

16  24  31.6 

9.109 

18 

16    4  49.08 

9.6110 

21  43    3.6 

8.716 

19 

14  12  16.51 

9.9060 

16  33  35.6 

9.036 

19 

16    7  19.90 

9.0168 

21  46  42.3 

8.070 

90 

14  14  32.78 

9.9780 

16  42  34.5 

6.940 

20 

16    9  50.97 

9.6900 

21  50  12.5 

8.488 

31 

14  16  49.37 

9.9798 

16  51  28.3 

6.868 

21 

16  12  22.30 

9.0941 

21  53  34.3 

8.991 

32 

14  19    6.29 

9.9647 

17    0  16.8 

8.764 

22 

16  14  53.87 

9.6980 

21  56  47.5 

8.140 

33 

1 

14  2133i^ 
TUI 

9.9009 

ilSDA'l 

S.17    9    0.0 

r  la 

8.078 

23 

16  17  25.66 
THU 

9.6816 

ItSDA 

S.21  59  52.1 
Y   12. 

8.000 

0 

14  33  41.12 

9.9007 

a  17  17  37.7 

8.688 

0 

16  19  57.68 

9.0806 

S.32    3  48.1 

9.808 

1 

14  25  59.03 

9.8019 

17  26  10.0 

8.409 

1 

16  22  39.93 

9.6899 

23    5  35.7 

9.790 

3 

14  28  17:26 

9.8006 

17  34  3a7 

0.890 

2 

16  25    2.39 

9.6498 

33    8  14.6 

9.070 

3 

14  30  35.82 

9.3190 

17  42  57.8 

8.806 

3 

16  27  35.05 

9.6468 

33  10  44.8 

9.419 

4 

14  32  54.71 

9.8170 

17  51  13.3 

8.910 

4 

16  30    7.93 

9.0497 

32  13    6.3 

9.960 

i   5 

14  35  13.93 

9.8980 

17  59  33.0 

8.114 

5 

16  32  41.03 

9.6089 

22  15  18.9 

9.186 

6 

14  37  33.48 

9.8986 

18    7  26.9 

6.017 

6 

16  35  14.34 

9.6667 

22  17.22.6 

1J67 

7 

14  39  53.36 

9.8840 

18  15  24.9 

7.918 

7 

16  37  47.84 

9.6600 

22  19  17.4 

1.840 

1    8 

14  42  13.57 

9.8800 

18  23  16.9 

7.818 

8 

16  40  21.52 

9.6680 

22  21    3.3 

1.001 

'    9 

14  44  34.12 

9.8400 

18  31    2.9 

7.718 

9 

16  42  55.38 

9.6660 

23  33  40.3 

1.048 

10 

14  46  54^)9 

9.8606 

18  38  42.9 

7.617 

10 

16  45  29.41 

9.0666 

33  34    8.3 

IMl 

11 

14  49  iai9 

9.8600 

18  46  16.7 

7.018 

11 

16  48    3.62 

S.0716 

33  35  37  J2 

1.980 

12 

14  51  37.73 

9.8010 

18  53  44.3 

7.407 

12 

16  50  38.00 

9.6748 

33  36  37.0 

1.007 

;  13 

14  53  59.00 

9.8079 

19    1    5.3 

7.908 

13 

16  53  12.53 

9.0768 

33  37  37.7 

QSU 

14 

14  56  21.79 

90790 

19    8  19.8 

7.180 

14 

16  55  47J21 

9.0709 

33  38  39J2 

0.789 

15 

14  58  44.30 

9.8700 

19  15  27.8 

ijm 

15 

16  58  22.03 

9.6816 

33  39  11.5 

0.080 

16 

15    1    7.14 

9J884 

19  22  29.3 

0370 

16 

17    0  57.00 

9.6689 

33  39  44.8 

0.470 

i  17 

15    3  30.30 

9.8866 

19  29  24  J2 

0.800 

17 

17    3  32.10 

9.6861 

33  30    9.0 

0.890 

18 

15    5  53.79 

9.8849 

19  36  12.5 

0.748 

18 

17    6    7.33 

9.6689 

33  30  33.9 

0.170 

19 

15    8  17.00 

9.8000 

19  42  54.0 

6.686 

19 

17    8  42.69 

9.6909 

33  30  39.3 

0.019 

30 

15  10  41.73 

9U046 

19  49  28.7 

6.091 

20 

17  11  18.16 

9.6090 

33  30  35.3 

0.140 

21 

15  13   ai7 

9U100 

19  55  56.5 

6.407 

21 

17  13  53.73 

9.6986 

33  30  13.0 

0.808 

22 

15  15  30.94 

9.4163 

20    2  17.4 

6.900 

22 

17  16  29.41 

S.69A6 

22  39  49.1 

0.460 

23 

15  17  56.02 

9.4906 

20    8  31.3 

6.171 

23 

17  19    5.19 

9.6970 

33  39  16.8 

0.016 

24 

15  20  21.41 

9U966 

S.20  14  37.9 

6.060 

24 

17  21  41.05 

9.6963 

S.33  28  35.3 

0.700 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECUNATION. 
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Bight  AMfloiloii. 

forlm 

Dur. 
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Ibrlm. 
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Diff. 
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0 
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N 
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1 
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22  27  44.4 
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1 

19  28  25iJl 

9.6340 

18  46  53J2 
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2 

17  26  52.98 

9.6006 

22  26  44.3 
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2 

19  30  57.14 

9.6304 

18  38  45.8 

8.186 

3 

17  29  29.04 
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1.336 

3 

19  33  28.86 

9.6968 

18  30  30.8 

8.313 

4 

17  32    5.16 
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22  24  16.0 

1.383 

4 

19  36    0.36 

9.6989 

18  22    8.3 

8.488 

5 

17  34  41.34 

S.6034 

22  22  47.6 

1.660 

5 

19  38  31.63 

9.6194 

18  13  38.3 

8.663 

6 

17  37  17.57 

3.6043 

22  21    9.9 

1.707 

6 

19  41    2.67 

9.6166 

18    5    0.9 

8.666 

7 

17  39  53.84 

9.6048 

22  19  22.7 

1.864 

7 

19  43  3349 

9.6116 

17  56  16.0 

8.809 

8 

17  42  30.14 

3.60A8 

22  17  26.1 

3.091 

8 

19  46    4.08 

9.6079 

17  47  23.7 

9M2 

9 

17  45    648 

3.6057 

22  15  20.2 

9.178 

9 

19  48  3444 

9.6040 

17  38  24.1 

9UM8 

10 

17  47  42.84 

3.6060 

22  13    4.7 

9.336 

10 

19  51    A^ 

9.6001 

17  29  174 

9.179 

11 
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3.6063 

22  10  39.8 

9.494 

11 

19  53  34.44 

9.4969 

17  20    3.6 

9.388 

12 

17  52  55.57 

3.6061 

22    8    5.4 

9.660 

12 

19  56    4.09 

9.4939 

17  10  42.8 

9.409 

13 

17  55  31.93 

3.6060 

22    5  21.7 

9.806 

13 

19  58  33.50 

9.4889 

17    1  154 
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8.897 

8 

3  42  29.77 

9.1411 

20  57    6.7 

4^961 

9 

2    2  28.27 

9.1149 

15  47    0.7 

8.809 

9 

3  44  38JJ5 

9.1415 

21    1  19.3 

4.157 

10 

2    4  35.14 

9.1147 

15  55  46.6 

8.723 

10 

3  46  46.75 

9.1419 

21    5  25.6 

4.053 

11 

2    6  42.04 

9.1158 

16    4  27.3 

8.685 

11 

3  48  55.27 

9.1438 

21    9  25.6 

8.947 

12 

2    8  48.98 

9.1169 

16  13    2.7 

8.545 

12 

3  51    3.82 

9.1425 

21  13  19.3 

8348 

13 

2  10  55.95 

9.1164 

16  21  32.7 

6.455 

13 

3  53  12.38 

9.1438 

21  17    6.8 

8.789 

14 

2  13    2.95 

9.1170 

16  29  57.3 

8.865 

14 

3  55  20.95 

9.1430 

21  20  48.0 

3.685 

15 

2  15    9.99 

9.1176 

16  38  16.6 

8.275 

15 

3  57  29.54 

9.1432 

21  24  23.0 

3.530 

ir> 

2  17  17.06 

9.1189 

16  46  30.4 

8.186 

16 

3  59  38.15 

9.1435 

21  27  51.7 

8.436 

17 

2  19  24.17 

9.1188 

16  54  3S.8 

8.094 

17 

4    1  46.77 

9.1437 

21  31  14.1 

8.823 

18 

2  21  31.32 

9.1194 

17    2  41.7 

8.003 

18 

4    3  55.39 

9.1439 

21  34  30.3 

8.315 

19 

2  23  38.50 

9.1900 

17  10  39.1 

7.911 

19 

4    6    4.03 

9.1441 

21  37  40.1 

3.110 

20 

2  25  45.72 

9.1306 

17  18  31.0 

7.810 

20 

4    8  12.68 

3.1442 

21  40  43.6 

8.005 

21 

2  27  52.98 

9.1213 

17  26  17.3 

7.796 

21 

4  10  21.34 

3.1443 

'    21  43  40.8 

3.900 

22 

2  30    0.27 

9.1218 

17  33  58.0 

7.633 

22 

4  12  30.00 

3.1444 

21  46  31.7 

9.795 

23 

2  32    7.59 

9.1224 

17  41  33.1 

7.538 

23 

4  14  38.67 

9.1444 

'     21  49  16.4 

9.691 

24 

2  34  14.95 

9.1230 

N.17  49    2.6 

7.444 

2i 

4  16  47.33 

3.1445 

N.21  51  54.7 

9.585 

30 
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XI. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Qoar. 

DIff. 
forlm. 

Ptftltnathf. 

Diff. 
forlm. 

Hour. 

Diff. 
forlm. 

DUL 
forlm. 

WEDNESDAY  96. 

FRIDAY 

27. 

0 

h    m     s 

4  16  47.33 

• 
9.1446 

NJlf  si  rfl.7 

N 
9.680 

0 

5'59  17'.65 

■ 
9.1167 

N.2f5^3l.4 

SU49 

1 

4  18  56.00 

8.144A 

21  54  26.6 

9.480 

1 

6    124.62 

9.1164 

21  52    4.8 

9.548 

2 

4  21    4.67 

9.14M 

21  56  52JI 

9.876 

2 

6    3.31.51 

9.1143 

21  49  29J2 

9.648 

3 

4  23  13.35 

3.1440 

21  59  11.5 

9.960 

S 

6    5  38.33 

9.1180 

21  46  47.7 

9.748 

4 

4  25  22.02 

3.1444 

22    124.4 

9.168 

4 

6    7  46.07 

9.1116 

21  44    0.1 

9.848 

5 

4  27  30.68 

9.144S 

22    3  31.0 

90)66 

5 

6    9  52.72 

9.1101 

21  41    6.5 

9.943 

6 

4  29  39.34 

S.1443 

22    5  31.2 

14»60 

6 

6  11  58.28 

9.1088 

21  38    6.8 

84)43 

7 

4  31  47.99 

1.1441 

22    7  25.0 

1.845 

7 

6  14    4.77 

9.1076 

2135    1.2 

8.148 

8 

4  33  56.64 

9.1440 

22    9  12.5 

1.780 

8 

6  16  11.18 

9.1069 

21  31  49.6 

3.3a 

9 

4  36    5.28 

9.1499 

22  10  53.7 

1.683 

9 

6  18  17.50 

9.1049 

21  28  32.1 

8.843 

10 

4  38  13.91 

9.1487 

22  12  28.5 

1.597 

10 

6  20  23.75 

9.1085 

21  25    8.6 

8.441 

11 

4  40  22.53 

9.1486 

22  13  56.9 

1.491 

11 

6  22  29.92 

9.1090 

21  21  39.2 

8.689 

12 

4  42  31.13 

9.1488 

22  15  19.0 

IJ)16 

12 

6  24  36.00 

9.1006 

21  18    4.0 

8.686 

13 

4  44  39.72 

9.1480 

22  16  34.7 

1.309 

13 

6  26  41.99 

9.0990 

21  14  23.0 

3.738 

14 

4  46  48J29 

9.1498 

22  17  44.1 

1.108 

14 

6  28  47.89 

9.0976 

21  10  36.1 

8.831 

15 

4  48  56.83 

9.1499 

22  18  47.1 

oaw7 

15 

6  30  53.71 

9.0060 

21    6  43.2 

8.929 

16 

4  51    5.35 

9.1419 

22  19  43.8 

0.891 

16 

6  32  59.43 

9.0046 

21    2  44.5 

4.096 

17 

4  53  13.85 

9.1415 

22  20  34.1 

0.786 

17 

6  35    5.06 

94)931 

20  58  40.1 

4.199 

18 

4  55  22.33 

9.1411 

22  21  18.1 

0.680 

18 

6  37  10.61 

9.0917 

20  54  29.9 

4.318 

19 

4  57  30.79 

9.1407 

22  21  55.7 

0.575 

19 

6  39  16.07 

94)901 

20  50  13.9 

4.314 

20 

4  59  39J22 

9.1409 

22  22  27.0 

0.470 

20 

6  41  21.43 

9.0884 

20  45  52J2 

4.410 

21 

5    1  47.62 

9.1807 

22  22  52.0 

0JI64 

21 

6  43  26.69 

9.0860 

20  41  24.8 

4.505 

22 

5    3  55.99 

9.1898 

22  23  10.6 

0.950 

22 

6  45  31.86 

94)854 

20  36  51.6 

4.9D0 

23 

5    6    4.33 
THU 

9.1888 

ESDA 

Ni22  23  22.9 
Y  26. 

0.154 

23 

6  47  36.94 
SATl 

94)840 

[JRDA 

NJ20  32  12.7 

Y  2a 

4.695 

0 

5    8  12.64 

9.1881 

NJ22  23  29.0 

0.048 

0 

6  49  41.93 

94)898 

N.20  27  28.0 

4.790 

1 

5  10  20i)l 

9.1876 

22  23  28.7 

0.058 

1 

6  51  46.82 

94)606 

20  22  37.7 

4.881 

2 

5  12  29.14 

9.1868 

22  23  22.1 

0.168 

2 

6  53  51.61 

9.0790 

20  17  41.8 

AJm 

3 

5  14  37.33 

9.1861 

22  23    9.1 

0.908 

3 

6  55  56.30 

94)778 

20  12  40.3 

64ni 

4 

5  16  45.48 

9.1856 

22  22  49.9 

0.878 

4 

6  58    0.89 

94)756 

20    7  33.3 

5.168 

5 

5  18  53.59 

9.1850 

22  22  24.4 

0.479 

5 

7    0    5.38 

94n41 

20    2  20.8 

6.9S5 

6 

5  21    1.67 

9.1849 

22  21  52.5 

0.584 

6 

7    2    9.78 

94)795 

19  57    2.7 

5.346 

7 

5  23    9.70 

9.1884 

22  21  14.4 

0.686 

7 

7    4  14.08 

94noo 

19  51  39.2 

6.487 

8 

5  25  17.67 

9.1896 

22  20  30.0 

0.792 

8 

7    6  18.28 

9.0690 

19  46  lOiJ 

5.598 

9 

5  27  25.59 

9.1817 

22  19  39.3 

0.896 

9 

7    822.37 

9.0678 

19  40  35.7 

6.619 

10 

5  29  33.46 

9.1806 

22  18  42.4 

1.000 

10 

7  10  26.36 

9.0656 

19  34  55.8 

5.710 

11 

5  31  41.28 

9.1996 

22  17  39J2 

1.105 

11 

7  12  30.25 

94)640 

19  29  10.5 

6.799 

12 

5  33  49.05 

9.1988 

22  16  29.8 

1.909 

12 

7  14  34.04 

94)623 

19  23  19.9 

5.887 

13 

5  35  56.75 

9.1979 

22  15  14jJ 

1.819 

13 

7  16  37.73 

94)606 

19  17  24.1 

64n5 

14 

5  38    4.39 

9.1970 

22  13  52.4 

1.415 

14 

7  18  41.32 

94)500 

19  11  23.0 

64)68 

15 

5  40  11.98 

9.1961 

22  12  24.4 

1.519 

15 

7  20  44.81 

94)573 

19    5  16.5 

6.151 

16 

5  42  19.52 

9.1969 

22  10  50J2 

1.629 

16 

7  22  48.20 

94)557 

18  59    4.8 

6.989 

17 

5  44  27.00 

9.1948 

22    9    9.8 

1.725 

17 

7  24  51.49 

94)539 

18  52  47.8 

6.897 

18 

5  46  34.43 

9.1988 

22    7  23.1 

1.828 

18 

7  26  54.67 

94)521 

18  46  25.5 

6.414 

19 

5  48  41.79 

9.1999 

22    5  30.3 

1.031 

19 

7  28  57.74 

94)503 

18  39  58.1 

6.500 

20 

5  50  49.09 

9.1911 

22    3  31.4 

9.083 

20 

7  31    0.71 

94)487 

18  33  25.5 

6.586 

21 

5  52  56.32 

9.1201 

22    126.4 

9.135 

21 

7  33    3.59 

94)471 

18  26  47.8 

6.671 

22 

5  55    3.50 

9.1191 

21  59  15J2 

9.287 

22 

7  35    6.36 

94)454 

18  20    4.9 

6.767 

23 

5  57  10.61 

9.1170 

21  56  57.9 

9.839 

23 

7  37    9.03 

9.0486 

18  13  16.9 

6.8a 

24 

5  59  17.65 

9.1197 

N.21  54  34.4 

9.442 

24 

7  39  11.59 

9.0418 

N.18    6  23.9 

.^ 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


PHASES  OP  THE  MOON. 


O  Fnfl  Moon, 3  10  25.1 

C  Last  Quarter, 10  22  46.7 

#  New  Mood, 17  15  6.6 

}>  First  Quarter, 25  0  34.1 


C  Perigee, 15    11.4 

C  Apogee, 27      5.8 
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XIII. 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


Ster't  Name 

and 

Portion. 


Noon. 


a  Arietis 

Mare 

Aldebaran 

Regulus 

Saturn 

Spiea 

Jupiter 

a  Arietis 

Mars 

Aldebaran 

Regulus 

Saturn 

Spica 

Jupiter 


W. 
W. 

w. 

E 
E. 
E. 
E. 

W. 

W 

W. 

E. 

E 

E. 

E. 


a  Arietis      W. 
Mire  W. 

Aldebaran    W. 
Pollux  W, 

Saturn 
Spica 
Jupiter 
Antares 


E. 
E. 
E. 
E. 


Maw  W 

Aldebaran  W 

Pollux  W 

Saturn  E. 

Spica  E. 

Jupiter  E. 

Antares  E. 


Aldebaran  W. 

Pollux  W, 

Saturn  E. 

Spica  E. 

Jupiter  E. 

Antares  E. 


Aldebaran  W. 

Pollux  W. 

Rejrulus  W. 

Spica    .  E. 

Jupiter  E. 

Antares  E. 


Aldebaran  W. 

Pollux  W. 

Regius  W. 

Jupiter  E. 

Antares  E. 

Pollux  W. 

Regulus  W. 


70  21  ^1 
66  9  30 
37  25  11 
42  44  28 
80  5  59 
96  32  30 
101  57  53 

82  14  37 

77  34  0 
49  14  44 

30  55  10 

68  12    6 

84  34  44 
90    4  21 

94  15  29 
89  6  15 
61  14  37 
20  59  40 
56  11  36 

72  29  15 

78  2  55 
117  56  49 

100  47  25 

73  24  47 
32  17  50 
44  4  37 
60  14  51 
65  52  36 

105  43  55 

85  45  27 
44  13  54 

31  53  36 
47  50  36 
53  32  50 
93  20  52 

98  16  55 
56  30  53 
19  33  31 
35  16  0 
41    3  52 

80  47    8 

110  59  30 

69  3  49 

32  1  51 

28  27  8 
68    2    7 

81  51  8 
44  52  17 


P.L. 

of 

Dlff. 


3078 
S348 
3103 
308a 
8064 
8043 
8069 

8027 
8304 
3038 
8071 
3036 
2999 
8034 

2977 
3161 
2977 
8460 
398A 
2048 
2973 
3958 

8091 
2915 
3107 
2050 
2893 
3917 
3900 

3853 
3056 
3947 
3833 
3863 
3840 

2789 
2854 
2934 
3773 
3811 
3775 

3735 
3760 
3763 
2783 
3710 


9663 


in«»- 


7f50'25 
67  34  42 

38  53  17 

41  15  56 

78  37  5 
95    3    9 

100  29    6 

83  44  16 

79  0    5 

50  44  10 

29  26  25 
66  42  25 
83  4  30 
88  34  38 

95  46  11 

90  33  23 
62  45  19 
22  21  0 
54  41  4 
70  57  57 
76  32  7 

116  25  44 

102  15  45 
74  56  47 
33  45  51 

42  33  22 
58  42  22 
64  20  39 

104  11  36 

87  18  47 

45  45  2 

30  22  17 

46  16  50 

51  59  42 

91  47  16 

99  51  37 
58  4  11 
21  5  20 
33  40  56 

39  29  38 
79  12  8 

112  a5  37 
70  38  58 
33  37  9 
26  52  16 
66  25  40 

83  28    2 

46  29  48 


P.L. 
of 
Dlff. 


8067 
3344 
8094 
8079 
8060 
3037 
8060 

8031 
3196 
3030 
8073 
80S0 
3993 
8018 

3969 
3143 
3969 
3386 
2980 
^3 
3965 
3951 

8084 
3907 
3063 
3947 
2885 
3910 


2845 
2942 
3953 
2835 
2855 
2831 

3781 
3843 
3896 
3765 
3805 
3768 

3716 
3759 
3748 
3783 
3701 

3680 
3651 


VPi. 


73  19  13 

68  59  59 

40  21  34 
39  47  21 
77  8  6 
93  33  42 
99  0  12 

85  14  3 

80  26  17 

52  13  45 

27  57  43 
65  12  37 

81  34  8 

87  4  47 

97  17  2 
92  0  40 
64  16  11 
23  43  32 

53  10  26 

69  26  31 

75  1  11 
114  54  30 

103  44  14 

76  28  57 
35  14  21 

41  2  3 
57  9  44 
62  48  33 

102  39  8 

88  52  17 

47  16  28 

28  51  5 
44  42  55 
50  26  26 
90  13  28 

101  26  30 
59  37  43 
22  37  44 
32  5  42 
37  55  17 

77  36  58 

114  11  55 
72  14  20 
35  12  45 
25  17  2() 
64  49  2 

a5  5  9 

48  7  34 


P.L. 

of 

Diff. 


8063 
8388 
8087 
8077 
8055 
3083 
8058 

8014 
8191 
3033 
8076 
3015 
3967 
8011 


8187 
3961 
8839 
3975 
3985 
3959 
3944 

8076 
3899 
8061 
3945 
3678 
3908 


3927 


3818 
3648 


3871 
3757 
3799 
3760 

3708 
3749 
3735 
3784 


2670 
364o| 


IXh. 


74%8'  4 
70  25  23 
41  50  0 
^  18  44 
75  39 


92    4 
97  31 


86  43  58 
81  52  37 
53  43  30 

26  29  4 
63  42  43 
80  3  39 
85  34  48 

98  48  1 
93  28  5 
65  47  13 
25  7  10 
51  39  42 
67  54  57 
73  30  7 
113  23  7 

105  12  53 
78  1  17 
36  43  18 
39  30  41 
55  36  57 
61  16  18 

101  6  30 

90  25  58 
48  48  12 

27  20  1 
43  8  51 

48  53  1 
88  39  30 

103  1  34 
61  11  29 
24  10  40 
30  30  18 
36  20  48 
76  1  37 

115  48  24 
73  49  55 
36  48  39 
23  42  37 
63  12  13 

86  42  29 

49  45  35 


P.L. 
of 
Diff. 


8066 

8333 
8078 
8076 
3050 
8036 
8053 

8008 

8185 
8016  ! 
8080 
3010 
3981 


3966 
3139 
3964 
3377 
3970 
3938 
3968 


3891 
8040 
29a 
3870 
3896 
2877 


3914 
3960 
3811 
3843 
S816 

9766 
3831 
9848 
3760 
9796 
3761 

2700 
3739 
9723 
3788 
9684 

9660  I 
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LUNAB  DISTANCES. 

n 

1 

Stv^fNaoM 
and 

Midnight. 

P.L. 
of 

XVh. 

P.L. 
of 

xvm»^ 

P.L. 
of 

XXJb 

P.L. 
of 

Poritioa 

Dur. 

DIff. 
1046 

Dur. 

3039 

Diff. 

a  Arietit 

W. 

76°  it' 1-3 

1051 

7/46'2« 

79^1^46' 

80°  45    & 

3063 

Mara 

W. 

71  50  53 

tUB 

73  16  29 

3993 

74  42  12 

3916 

76    8    2 

S909 

Aldebaran 

w. 

43  18  37 

S0C9 

44  47  24 

3061 

46  16  21 

3068 

47  45  28 

3046 

Regulus 

E 

36  50    4 

«07S 

35  21  22 

3073 

33  52  39 

3079 

32  23  55 

3071    1 

Saturn 

E. 

74    9  50 

S046 

72  40  34 

3040 

71  11  11 

3086 

69  41  42 

3030    j 

Spica 

E. 

90  34  29 

1031 

89    4  42 

3016 

87  34  49 

3011 

86    4  50 

3006 

Japiter 

E. 

96    2    2 

t047 

94  32  47 

3041 

93    325 

3036 

91  33  57 

3030 

2 

a  Arietis 

W. 

88  14    1 

1009 

89  44  11 

9096 

91  14  29 

9989 

92  44  55 

9083 

Mara 

W. 

83  19    4 

SI78 

84  45  39 

3179 

86  12  22 

8164 

87  39  14 

3167 

Aldebaran 

W. 

55  13  24 

1007 

56  43  28 

3000 

58  13  41 

9999 

59  44    4 

9084 

Regulus 

E. 

25    030 

1087 

2332    4 

3006 

22    3  48 

3106 

•20  35  45 

3110 

Saturn 

E. 

62  12  43 

S004 

60  42  35 

3000 

59  12  22 

9004 

57  42    2 

9080 

Spica 

£. 

78  33    2 

fsrib 

77    2  18 

9968 

75  31  25 

9069 

74    0  24 

9056 

Jupiter 

E. 

84    4  42 

aooo 

82  34  28 

9903 

81    4    6 

9086 

79  33  35 

9078 

3 

a  Arietis 

W. 

100  19    9 

9000 

101  50  25 

9048 

103  21  49 

9036 

104  53  22 

9090 

M%ra 

W. 

94  ^  39 

S133 

96  23  21 

3114 

97  51  13 

3107 

99  19  14 

3000 

Aldebaran 

W. 

67  18  24 

S046 

68  49  45 

9988 

70  21  16 

9030 

71  52  57 

9093 

Pollux 

W. 

26  31  48 

9au 

27  57  17 

3198 

29  23  29 

3164 

30  50  21 

8133 

Saturn 

£. 

50    8  52 

9966 

48  37  56 

9961 

47    6  54 

9068 

45  35  48 

9064 

Spica 

E. 

66  23  14 

SOQl 

64  51  22 

9914 

63  19  21 

9007 

61  47  11 

9800 

Jupiter 

E. 

71  58  55 

1946 

70  27  34 

9938 

68  56    3 

9081 

67  24  24 

9094 

Antares 

E. 

111  51  36 

9090 

110  19  54 

9093 

108  48    3 

9016 

107  16    4 

9008 

4 

Mara 

W. 

106  41  42 

S059 

108  10  42 

3069 

109  39  51 

3043 

111    9  10 

3036 

Aldebaran 

W. 

79  33  47 

9B83 

81    6  27 

9876 

82  39  17 

9868 

84  12  17 

9800 

Pollux 

W. 

38  12  41 

S091 

39  42  28 

3004 

41  12  36 

9087 

42  43    5 

9071 

Saturn 

E. 

37  59  17 

9043 

36  27  51 

9049 

34  56  25 

9049 

33  25    0 

9043 

Spica 

£. 

54    4    0 

9803 

52  30  53 

9866 

50  57  37 

9848 

49  24  11 

9841 

Jupiter 

E. 

59  43  54 

9889 

58  11  21 

9889 

56  38  39 

9876 

55    5  49 

9860 

Antares 

E. 

99  33  42 

9800 

98    0  44 

9809 

96  27  36 

9866 

94  54  19 

9047 

5 

Aldebaran 

W. 

91  59  49 

9891 

93  33  50 

9818 

95    8    1 

9806 

96  42  23 

9797 

Pollux 

W. 

50  20  13 

9001 

51  52  30 

9800 

53  25    2 

9877 

54  67  50 

9866 

Saturn 

E. 

25  49  10 

9066 

24  18  38 

3003 

22  48  29 

3096 

21  18  47 

3069 

Spica 

E. 

41  34  37 

9803 

40    0  12 

9796 

38  26  38 

9788 

36  50  54 

9780 

Jupiter 

E. 

47  19  28 

9836 

45  45  46 

9899 

44  11  56 

9893 

42  37  58 

9817 

Antares 

E. 

87    522 

9806 

85  31    4 

9800 

83  56  36 

9709 

82  21  57 

9784 

6 

Aldebaran 

W. 

104  36  48 

9767 

106  12  12 

9749 

107  47  47 

9741 

109  23  33 

9739 

Pollux 

W. 

G2  45  29 

9810 

64  19  44 

9800 

65  54  12 

9780 

67  28  54 

9779 

Regulus 
Spica 

W. 

25  44    6 

9897 

27  17  59 

9609 

28  52  15 

9799 

30  26  53 

9777 

E. 

28  54  45 

9743 

26  19    2 

9736 

24  43    9 

3799 

23    7    7 

9791 

Jupiter 

E. 

34  46  13 

9701 

33  11  33 

9787 

31  36  48 

9784 

30    1  59 

9789 

Antares 

E. 

74  26    5 

9743 

72  50  22 

9736 

71  14  28 

gr796 

69  38  23 

9718 

'     7 

Aldebaran 

W. 

117  25    4 

9009 

119    1  55 

9684 

120  38  56 

9076 

122  16    8 

9608 

Pollux 

W. 

75  25  43 

9790 

77    1  44 

3719 

78  37  59 

9700       80   14  27| 

9800 

Regulus 

W. 

38  24  50 

9700 

40    1  18 

8007 

41  38    2 

9086 

43  15    2 

9674 

Jupiter 

E. 

22    7  53 

9707 

20  33  21 

9811 

18  59    7 

9890 

17  25  17 

9863 

Antares 

£. 

61  35  12 

9078 

59  58    0 

9068       58  2037 

9060 

66  43    2 

9660 

8 

PoDux 

W. 

88  20    3 

9060 

89  57  50 

9640     91  35  50 

9680 

93  14    4 

9691 

Be^lus 

W. 

51  23  52 

9617 

53    2  24 

9000      54  41  11 

9696 

56  20  13 

9684 

34 
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XV. 


GREENWICH  MEAN  ' 

riME. 

LUNAR  DISTANCES. 

h 

8 

Star'a  Nama 

p.  L. 

P.  L. 

P.L. 

P.L. 

and 

Noon. 

of 

IU»»- 

of 

Vlh. 

of 

IXh- 

of 

Podtioii 

DUL 

DIff. 

DifL 
9634 

DIff. 

Antares 

E. 

55°  5'  l5 

9M1 

53  27^1^ 

9633 

51°  49'    6 

50°  10  d 

9616 

Sun 

E. 

126  34  23 

9990 

125    4    5 

9986 

123  33  33 

9978 

122    2  47 

9969 

9 

Pollux 

W. 

94  52  31 

9611 

96  31  11 

9601 

98  10    4 

3691 

99  49  11 

9689 

Regulus 

W. 

57  59  30 

9578 

59  39    2 

9663 

61  18  49 

3661 

62  58  52 

9640 

Saturn 

W. 

21  45  40 

9774 

23  20  41 

9738 

24  56  31 

9704 

26  33    6 

9679 

Antares 

E. 

41  55  53 

9673 

40  16  20 

9664 

38  36  35 

9666 

36  .56  38 

3M8 

Sun 

E. 

114  25  28 

9007 

112  53  18 

9896 

111  20  53 

9884 

109  48  14 

9878 

10 

Regulus 

W. 

71  22  54 

9486 

73    4  28 

9473 

74  46  19 

9469 

76  28  26 

9469 

Saturn 

W. 

34  45  29 

9653 

36  25  29 

9634 

38    5  55 

9617 

39  46  45 

9499 

Spica 

W. 

17  20    1 

9489 

19    1  30 

9476 

20  43  19 

9461 

22  25  27 

9447 

Sun 

E. 

102    1  17 

9816 

100  27    9 

9803 

98  52  45 

9799 

97  18    6 

9779 

11 

Regulus 

W. 

85    254 

9396 

86  46  34 

9384 

88  30  31 

9878 

90  14  44 

9869 

Saturn 

W. 

48  16  41 

9439 

49  59  44 

9408 

51  43    7 

9896 

53  26  49 

9889 

Spica 

W. 

31    0  46 

9366 

32  44  42 

9373 

34  28,55 

9363 

36  13  25 

9860 

Jupiter 

W. 

25  48  24 

9461 

27  30  32 

9443 

29  13    6 

9434 

30  56    7 

9406 

Sun 

E. 

89  20  57 

9791 

87  44  45 

9709 

86    8  17 

9697 

84  31  33 

9686 

12 

Regulus 

W. 

98  59  44 

9310 

100  45  29 

9300 

102  31  29 

9989 

104  17  44 

9979 

Saturn 

W. 

62  10    0 

9319 

63  55  32 

9307 

65  41  21 

9396 

67  27  27 

9386 

Spica 

W. 

44  59  59 

9306 

46  46    5 

9386 

48  32  27 

9374 

50  19    5 

3363 

Jupiter 

W. 

39  37  10 

9339 

41  22  27 

9316 

43    8    3 

3308 

44  53  58 

9391 

Sun 

E. 

76  24    1 

9639 

74  45  45 

9618 

73    7  14 

3607 

71  28  29 

9606 

13 

Saturn 

W. 

76  21  55 

3333 

78    9  33 

9334 

79  57  25 

9314 

81  45  31 

9906 

Spica 

W. 

59  16    1 

9316 

61    4    6 

9306 

62  52  25 

3196 

64  40  58 

9188 

Jupiter 

W. 

53  47  53 

3336 

55  35  28 

9336 

57  23  19 

3316 

59  11  24 

9906 

Sun* 

E. 

63  11  12 

9648 

61  31    5 

9639 

59  50  46 

9630 

58  10  15 

9699 

14 

Saturn 

W. 

90  49    4 

9169 

92  38  18 

9163 

94  27  41 

9167 

96  17  13 

9169 

Spica 

W. 

73  46  37 

9163 

75  36  17 

9146 

77  26    6 

9140 

79  16    4 

9186 

Jupiter 

W. 

68  15    4 

9166 

70    4  23 

9169 

71  53  52 

3163 

73  43  31 

9147 

Antares 

W. 

28  29  33 

9194 

30  18    9 

9184 

32    7    1 

3174 

33  56    7 

9167 

Sun 

E. 

49  45    3 

9489 

48    3  35 

9484 

46  21  59 

3479 

44  40  16 

9476 

a  Arietis 

E. 

119  13  35 

9190 

117  24  52 

9183 

115  35  58 

9176 

113  46  54 

9160 

15 

Saturn 

W. 

105  26  29 

9136 

107  16  34 

9184 

109    6  41 

9184 

110  56  49 

9188 

Spica 

W. 

88  27  39 

9116 

90  18  14 

9114 

92    8  52 

9119 

93  59  33 

9111 

Jupiter 

W. 

82  53  38 

3136 

84  43  57 

9134 

86  34  19 

3133 

88  24  44 

9193 

Antares 

W. 

43    4  23 

3136 

44  54  27 

3133 

46  44  37 

3130 

48  34  51 

9138 

Sun 

E. 

36  10  47 

3470 

34  28  51 

3473 

32  46  59 

9476 

31    5  11 

3480 

a  Arietis 

E. 

104  39  26 

9147 

102  49  38 

3144 

100  59  46 

9141 

99    9  50 

9140 

19 

Antares 

W. 

101  10    6 

9336 

102  55  13 

9361 

104  39  58 

9366 

106  24  21 

9881 

a  AquilflB 

W. 

52    622 

son 

53  35    0 

3069 

55    4    0 

8oa 

56  33  18 

8033 

Sun 

W. 

18  57    0 

9788 

20  31  44 

9787 

22    624 

3788 

23  41  12 

9799    1 

a  Arietis 

E. 

46  52  43 

3386 

45    8  48 

9406 

43  25  20 

9434 

41  42  20 

9446 

Mars 

E. 

60  46    1 

3607 

59    4  58 

9633 

57  24  16 

3638 

55  43  55 

9664 

Aldebaran 

E. 

79  45  37 

3348 

78    0  47 

9363 

76  16  19 

9878 

74  32  13 

9894    > 

i 

20 

a  Aquilie 

W. 

64    2  24 

3010 

65  32  24 

8013 

67    222 

8016 

68  32  16 

8031 

Sun 

W. 

31  32  3(5 

3840 

33    6  12 

3864 

34  3J)  30 

3889 

36  12  29 

9884    I 

a  Arietis 

E. 

33  15    1 

3663 

31  35  15 

3699 

29  56    9 

3634 

28  17  46 

3666 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

star's  KaoM 

PL. 

P.L. 

P.L. 

P.L. 

•Qd 

Midnight. 

of 

XVh. 

of 

XVIIIh. 

of 

XXIh. 

of 

Poiitioa 

Diff. 

Wff. 

IHff. 
3589 

Dilt 

8 

Antares 

E. 

4#32'l(5 

9606 

46°53'2j5i 

3598 

45  142^ 

43^35' 15 

2580 

Sun 

£. 

120  31  47 

3963 

119    0  34 

9940 

117  29    6 

9939 

115  57  24 

2918 

9 

Pollux 

W. 

101  28  31 

9672 

103    8    4 

2563 

104  47  50 

2558 

106  27  49 

2645 

Regulus 

W. 

64  39  10 

2830 

66  19  42 

2518 

68    0  30 

2507 

69  41  34 

2405 

Saturn 

W. 

28  10  24 

3643 

29  48  21 

2618 

31  26  52 

9504 

33    5  55 

2572 

Antares 

E. 

35  16  31 

3541 

33  36  15 

2534 

31  55  49 

9696 

30  15  12 

2518 

Sun 

E. 

108  15  20 

3861 

106  42  11 

2850 

105    8  48 

9888 

103  35  10 

2827 

10 

Regnlufl 

W. 

78  10  47 

2441 

79  53  24 

2439 

81  36  18 

9417 

83  19  29 

2407 

Saturn 

W. 

41  28    0 

2483 

43    938 

2467 

44  51  38 

9459 

46  33  59 

2487 

Spica 

W. 

24    7  55 

3434 

25  50  41 

2422 

27  33  45 

9409 

29  17    7 

2397 

Sun 

E. 

95  43  11 

8768 

94    8    1 

2756 

92  32  35 

9744 

90  56  54 

2782 

11 

Regulus 

W. 

91  59  14 

2853 

93  43  58 

3341 

95  28  58 

3831 

97  14  13 

2820 

Saturn 

W. 

55  10  50 

3868 

56  55  10 

2355 

58  39  49 

9343 

60  24  46 

2881 

Spica 

W. 

37  58  11 

2330 

39  43  14 

2338 

41  28  33 

9317 

43  14    8 

2806 

Jupiter 

W. 

32  39  33 

2380 

34  23  24 

2873 

36    7  38 

9357 

37  52  14 

2344 

Sun 

E. 

82  54  33 

2674 

81  17  18 

2663 

79  39  48 

3651 

78    2    2 

2640 

12 

Regulus 

W. 

106    4  14 

2270 

107  50  57 

2361 

109  37  54 

9351 

111  25    5 

2242 

Saturn 

W. 

69  13  49 

2274 

71    0  27 

2368 

72  47  21 

9353 

74  34  31 

2248 

Spica 

W. 

52    5  59 

2353 

53  53    8 

2343 

55  40  32 

3333 

57  28  10 

2226 

Jupiter 

W. 

46  40  11 

2279 

48  26  41 

3367 

50  13  29 

3356 

52    0  33 

2245 

Sun 

E. 

69  49  29 

2586 

68  10  15 

3576 

66  30  47 

9566 

64  51    6 

3557 

13 

Saturn 

W. 

83  33  51 

2198 

85  22  22 

3190 

87  11    5 

9183 

88  59  59 

3175 

Spica 

w. 

66  29  43 

2181 

68  18  39 

3178 

70    7  47 

9166 

71  57    7 

3150 

Jupiter 

w. 

60  59  42 

2197 

62  48  14 

3189 

64  36  58 

9180 

66  25  55 

3172 

Sun 

E. 

56  29  32 

2515 

54  48  39 

3507 

53    736 

9501 

51  26  24 

2494 

14 

Saturn 

W. 

98    6  53 

2148 

99  56  39 

3144 

101  46  31 

3141 

103  36  28 

2188 

Spica 

W. 

81    6  10 

2190 

82  56  23 

3136 

84  46  43 

3133 

86  37    8 

2118 

Jupiter 

W. 

75  33  18 

2142 

77  23  13 

3137 

79  13  15 

3133 

81    3  24 

2130 

Antares 

W. 

35  45  25 

2159 

37  34  55 

3153 

39  24  35 

3145 

41  14  25 

2140 

Sun 

E. 

42  58  28 

2478 

41  16  37 

3470 

39  34  42 

3469 

37  52  45 

2468 

a  Arietis 

E. 

111  57  39 

'  2164 

110    8  17 

3159 

108  18  47 

3154 

106  29  10 

2149 

15 

Saturn 

W. 

112  46  59 

2184 

114  37    7 

3135 

116  27  14 

3136 

118  17  18 

2138 

Spica 

W. 

95  50  16 

2110 

97  41    0 

3110 

99  31  44 

3111 

101  22  27 

2111 

Jupiter 

W. 

90  15  10 

2131 

92    5  37 

3123 

93  56    2 

2133 

95  46  27 

2135 

Antares 

W. 

50  25    8 

2136 

52  15  28 

3135 

54    5  49 

3125 

55  56  10 

2134 

Sun 

E. 

29  23  29 

3487 

27  41  57 

3496 

26    0  38 

3506 

24  19  33 

3517 

a  Arietis 

E. 

97  19  52 

3139 

95  2^53 

3139 

93  39  54 

3140 

91  49  55 

2141 

19 

Antares 

W. 

108    8  23 

3897 

109  52    2 

3414 

111  35  17 

3431 

113  18    8 

2448 

a  AquilaB 

W. 

58    2  50 

3033 

59  32  35 

3017 

61    2  27 

8018 

62  32  24 

3010 

Sun 

w. 

25  15  50 

3798 

26  50  21 

3807 

28  24  40 

3818 

29  58  45 

2828 

a  A-rietis 

E. 

39  59  49 

3467 

38  17  49 

3489 

36  36  20 

3513 

34  55  24 

2536 

Mars 

E. 

54    3  57 

3570 

52  24  21 

2588 

50  45    9 

3604 

49    6  20 

2631 

Aldebaran 

E. 

72  48  30 

3410 

71    5  10 

3436 

69  22  13 

3448 

67  39  40 

2461 

ao 

a  Aquilse 

W. 

70    2    3 

3036 

71  31  43 

8034 

73    1  14 

3042 

74  30  35 

3052 

Sun 

W. 

37  45    8 

3899 

39  17  28 

3915 

40  49  28 

3931 

42  21    7 

3949 

a  Arietis 

E. 

26  40    7 

3693 

25    3  17 

2735 

23  27  22 

2779 

21  52  27 

2829 

36 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

• 

h 

star's  Nama 

p.  L. 

p.  L. 

PL. 

1 

p.  L. 

and 

Noon. 

of 

nih. 

of 

Vlb. 

of 

I». 

of 

20 

Position 

Dili. 

DUL 

DUL 

Diff. 

Mars 

E. 

iff^d 

9640 

45°49  55 

9687 

44^12'li5 

9674 

42°  3^    6 

2699 

Aldebaran 

E. 

65  57  32 

2477 

64  15  47 

9496 

62  34  27 

9614 

60  53  33 

3638 

PoUux 

E. 

107  56  13 

3690 

106  15  28 

9687 

104  35    6 

9668 

102  55    6 

2668 

di 

a  AquilflB 

W 

75  59  44 

aosi 

77  28  41 

8078 

78  57  24 

8064 

80  25  53 

8097 

Sun 

W. 

43  52  24 

9966 

45  23  21 

9989 

4(5  53  56 

9999 

48  24  10 

8016 

Mars 

E. 

34  34  46 

9789 

32  59  54 

9801 

31  25  27 

9618 

29  51  23 

2837 

Aldebaran 

E. 

52  35  20 

9694 

50  56  57 

9648 

49  19    0 

9669 

47  41  29 

2681 

PoUux 

E. 

94  40  39 

9659 

93    2  54 

9669 

91  25  32 

9686 

89  48  33 

2708 

22 

a  Aquilie 

W. 

87  44  12 

8108 

89  10  59 

8164 

90  37  27 

8901 

92    335 

8218 

Sux 

W. 

55  50    1 

8109 

57  18    8 

8119 

58  45  55 

8136 

60  13  22 

8162 

Aldebaran 

E. 

39  40  25 

9780 

38    5  31 

9800 

36  31    3 

9891 

34  57    2 

2849 

Pollux 

E. 

81  49  20 

2788 

80  14  36 

9806 

78  40  14 

9899 

77    6  15 

2838 

Regulus 

E. 

118  40  13 

2747 

117    4  35 

2769 

115  29  17 

9777 

113  54  19 

3793 

23 

Sun 

W. 

67  25  46 

8980 

68  51  20 

8946 

70  16  36 

8960 

71  41  35 

8278 

Pollux 

E. 

69  21  34 

2918 

67  49  38 

9986 

66  18    3 

3950 

64  46  48 

2966 

Regulus 

E. 

106    4  21 

9866 

104  31  17 

9879 

102  58  31 

9891 

101  26    1 

2906 

24 

Sun 

W. 

78  42  32 

8888 

80    5  59 

8360 

81  29  13 

8860 

82  52  15 

8813 

a  Arictis 

W. 

20    6  33 

8919 

21  32  28 

8190 

22  58  49 

8178 

24  25  31 

8169 

PbUux 

E. 

57  15  12 

8089 

55  45  47 

8068 

54  16  40 

8067 

52  47  50 

8081 

R^uhis 

E. 

93  47  33 

9964 

92  16  35 

9976 

90  45  51 

3966 

89  15  20 

3996 

25 

Sun 

W. 

89  44  29 

8418 

91    6  25 

8496 

92  28  13 

8489 

93  49  52 

8489 

a  Arietifl 

W. 

31  41  45 

8188 

33    9  15 

8181 

34  36  47 

8189 

36    420 

8180 

Pollux 

E. 

45  27  57 

8169 

44    0  50 

8166 

42  34    0 

8181 

41    7  28 

8196 

Regulus 

E. 

81  45  41 

8069 

80  16  16 

8046 

78  47    0 

8069 

77  17  52 

3069 

Saturn 

£. 

117  51    9 

8089 

116  21  45 

8046 

114  52  28 

8069 

113  23  19 

8066 

26 

Sun 

W. 

100  36  26 

8466 

101  57  28 

8470 

103  18  26 

8479 

104  39  21 

84T6 

a  Arietis 

W. 

43  22  11 

8199 

44  49  45 

8199 

46  17  20 

8199 

47  44  55 

8199 

Mars 

W. 

24  33  40 

8989 

25  58  13 

8986 

27  22  42 

8388 

28  47    7 

8991 

Pollux 

E. 

33  59  35 

8984 

3235    5 

8307 

31  11    2 

8889 

29  47  27 

3868 

Regulus 

E. 

69  54    1 

8084 

68  25  32 

8088 

66  57    8 

8091 

65  28  48 

8094 

Saturn 

E. 

105  58  57 

8076 

104  30  18 

8078 

103    1  42 

8061 

101  33    9 

8083    1 

Spica 

E. 

123  50  56 

8066 

122  22    5 

8069 

120  53  18 

8072 

119  24  34 

8078 

27 

Sun 

W. 

111  23  20 

8489 

112  44    4 

8489 

114    4  48 

8481 

115  25  33 

8480 

a  Arietis 

w. 

55    3    2 

8199 

56  30  45 

8190 

57  58  30 

8118 

59  26  18 

8114 

MiTS 

w. 

35  48  39 

8996 

37  12  55 

8996 

38  37  12 

8S94 

40    1  30 

8398 

Aldebaran 

w. 

22  15  31 

8996 

23  41    9 

8910 

25    7    6 

8196 

26  33  21 

8181 

Regulus 

E. 

58    7  48 

8109 

56^  41 

8109 

55  11  34 

8103 

53  43  27 

8101 

Saturn 

E. 

94  10  47 

8086 

92  42  20 

8086 

91  13  52 

8064 

89  45  23 

8083 

Spica 

E. 

112    1  19 

8078 

110  32  42 

8077 

109    4    4 

8076 

107  35  25 

8076 

Jupiter 

E. 

117    7  54 

8077 

115  39  16 

8077 

114  10  38 

8076 

112  41  58 

8078 

28 

a  Arietis 

W. 

66  46  16 

8096 

68  14  30 

8099 

69  42  49 

8087 

71  11  14 

3083 

Mars 

W. 

47    3  36 

8979 

48  28  12 

8976 

49  52  52 

8970 

51  17  38 

3966 

Aldebaran 

W. 

33  48  12 

8199 

35  15  46 

3191 

36  43  30 

8118 

38  11  24 

3103 

Regulus 

E. 

46  22  41 

8096 

44  54  27 

8094 

43  26  10 

8099 

41  57  51 

8090 

Saturn 

E. 

82  22  20 

8009 

80  53  33 

8066 

79  IM  42 

8063 

77  55  46 

8968 

Spica 

E. 

100  11  36 

8061 

98  42  39 

3067 

97  13  37 

8068 

95  44  30 

8048 

Jupiter 

E 

105  17  53 

8067 

103  48  51 

3063 

102  19  44 

8049 

100  50  32 

8043 

XVIII. 
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GREENWICH  MEAN  TIME. 

LtTNAB  DISTANCES. 

'l  . 

S«ar*iNan 

M 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

^i 

•ad 

Midnight. 

of 

XVh. 

of 

XVllIb. 

of 

XXP». 

of 

20 

Podtlon 

DUt 

DUL 

DUL 

Dur. 

9765 

Mars 

E. 

40^58'    S 

27W 

39^21' 4f 

9798 

37°  45' 3^ 

9747 

36^0'    6 

Aldebaran 

E. 

59  13    5 

SMO 

57  33     1 

9068 

55  53  22 

9566 

54  14    8 

9605 

PoUax 

E. 

101  15  27 

9664 

99  36  10 

9601 

97  57  16 

9618 

96  18  46 

9635 

21 

a  Aquibe 

W 

81  54    6 

8710 

83  22    4 

8194 

84  49  44 

8188 

86  17    7 

3158 

Sun 

W. 

49  54    3 

aos4 

51  23  34 

3051 

52  52  44 

8068 

54  21  33 

3085 

Mars 

E. 

28  17  43 

9854 

26  44  25 

9879 

25  11  30 

9600 

23  38  58 

9907 

Aldebaran 

E. 

46    4  24 

9701 

44  27  45 

9790 

42  51  32 

9740 

41  15  45 

9760 

PoUux 

E. 

88  11  57 

9790 

86  35  44 

9787 

84  59  53 

9754 

83  24  25 

9779 

22 

a  AquilflB 

W. 

98  29  23 

S9S4 

94  54  52 

3959 

9620    0 

8969 

97  44  48 

8986 

Sun 

w. 

61  40  29 

S108 

63    7  16 

8184 

64  33  44 

8199 

65  59  54 

8914 

' 

Aldebaran 

E. 

33  23  28 

9804 

31  50  23 

9887 

30  17  47 

9909 

28  45  40 

9934 

Pollux 

E 

75  32  37 

98A5 

73  59  19 

9871 

72  26  24 

9887 

70  53  49 

9908 

Begulos 

E. 

112  19  41 

9807 

110  45  22 

9899 

109  11  23 

9887 

107  37  43 

9851 

23 

Sun 

W. 

73    6  18 

8988 

74  30  44 

8300 

75  54  55 

8318 

77  18  51 

8396 

PoUux 

E. 

63  15  52 

9961 

61  45  15 

9905 

60  14  56 

8000 

58  44  55 

8094 

Regultts 

E. 

99  53  48 

9017 

98  21  51 

9080 

96  50  10 

9049 

95  18  44 

9954 

24 

Sun 

W. 

84  15    4 

8389 

85  37  41 

8899 

87    0    7 

3400 

88  22  23 

3400 

a  Arietis 

W. 

25  52  29 

8140 

27  19  39 

8143 

28  46  56 

8130 

30  14  18 

8135 

PoUux 

E. 

51  19  17 

8000 

49  51    2 

8109 

48  23    3 

8194 

46  55  22 

3137 

R^alus 

E. 

87  45    2 

8000 

86  14  56 

8014 

84  45    1 

3099 

83  15  16 

8030 

25 

Sun 

W. 

95  11  24 

8446 

96  32  49 

8458 

97  54    6 

8457 

99  15  18 

8461 

a  ArietiB 

W. 

37  31  54 

8180 

38  59  28 

8130 

4027    2 

3180 

41  54  36 

8199 

Pollux 

E. 

39  41  14 

8919 

38  15  19 

89» 

36  49  44 

8946 

35  24  29 

8964 

Regulos 

E. 

75  48  52 

8066 

74  20    0 

3071 

72  51  15 

8075 

71  22  35 

3080 

Saturn 

E. 

111  54  16 

8061 

110  25  19 

8065 

108  56  27 

8069 

107  27  40 

8078 

26 

Sun 

W. 

106    0  13 

8478 

107  21    2 

8480 

108  41  49 

8480 

110    2  35 

8481 

, 

a  Anotis 

W. 

49  12  30 

8198 

50  40    6 

3197 

52    7  43 

8195 

53  35  22 

8194 

' 

Mars 

W. 

30  11  29 

8994 

31  35  48 

8995 

33    0    5 

8905 

34  24  22 

8990 

Pollux 

E. 

28  24  22 

8388 

27    1  52 

8495 

25  40    4 

8465 

24  19    1 

8510 

Regains 

E. 

64    0  31 

8006 

63  32  16 

8000 

61    4    5 

3101 

59  35  56 

8101 

Saturn 

E. 

100    4  38 

8084 

98  36    9 

8065 

97    7  41 

8086 

95  39  14 

3066 

Spica 

E. 

117  55  50 

8074 

116  27    8 

8076 

114  58  29 

8078 

113  29  53 

3070 

27 

Sun 

W. 

116  46  21 

8470 

118    7    9 

8476 

119  28    0 

8474 

120  48  53 

8471 

a  Anetk 

W. 

60  54  10 

8119 

6222    5 

3110 

63  50    4 

8105 

65  18    8 

3101 

Mara 

W. 

41  25  50 

8901 

42  50  12 

8980 

44  14  36 

8986 

45  39    4 

3989 

Aldebanm 

W. 

27  59  53 

8168 

29  26  40 

3156 

30  53  39 

8148 

32  20  50 

8130 

Regulufl 

E. 

52  15  20 

8101 

50  47  12 

8100 

49  19    3 

8099 

47  50  53 

3006 

Saturn 

E. 

88  16  52 

8080 

86  48  18 

3078 

85  19  42 

8076 

83  51    3 

8078 

Spica 

E. 

106    6  45 

8078 

104  38    3 

8071 

103    9  18 

3068 

101  40  29 

8065 

Jupiter 

E. 

111  13  16 

8070 

109  44  30 

8068 

108  15  41 

8065 

106  46  49 

8069 

28 

a  Arietis 

W. 

72  39  45 

8078 

74    8  22 

8079 

75  37    6 

3065 

77    5  58 

8068 

Mara 

W. 

52  42  30 

8961 

54    7  27 

8955 

55  32  31 

8949 

56  57  42 

8949 

Aldebaran 

W. 

39  39  30 

8006 

41    7  46 

8087 

42  36  12 

8078 

44    4  49 

8070 

Rcgulus 

E. 

40  29  29 

8088 

39    1    5 

3066 

37  32  38 

3063 

36  4  a 

3061 

Saturn 

E. 

76  26  45 

80S3 

74  57  38 

3049 

73  28  26 

3044 

71  59    8 

3089 

Spica 

E. 

94  15  17 

8048 

92  45  58 

3039 

91  16  33 

8033 

89  47    1 

8096 

Jupiter 

E. 

99  21  13 

8030     97  51  48 

3038 

96  22  16 

3097 

94  52  37 

3091 

38 
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AT 

GREENWICH  APPARENT 

NOON. 

THE   SUN'S 

Sideraal 
Time 

i 

1 

i 

ofUie 
Semi- 

BqoatioDor 

mme, 

tobe 

added  to 

Apparent 

ThM. 

DIftfbr 
Iboar. 

Appannt 
Right  Aaoenaion. 

DUlfor 
Ihonr. 

Deelinatlon. 

ma.tn 

Ihonr. 

tan], 
diameter. 

pMnng 

the 
Merid- 

ian. 

Sun. 
Mon. 
Tues. 

1 

2 
3 

h     m       • 

22  47  50.55 
22  51  34.96 
22  55  18.85 

8 

9.963 
9.341 
9.321 

S.  7°  3^  11.0 
7  16  22.2 
6  53  27.3 

56.90 
57.17 
57.42 

id  l(ji.38 
16  10.14 
16    9.89 

65'.44 
65.37 
65.30 

12  37.41 
12  25.30 
12  12.68 

0.494 
0.516 
0.536 

Wed. 
Thur. 
Fri. 

4 
5 

6 

22  59    2.25 

23  2  45.19 
23    6  27.70 

9.301 
9.283 
9.265 

6  30  26.7 
6    7  20.7 
5  44    9.6 

57.65 
57.87 
58.07 

16 
16 
16 

9.64 
9.39 
9.14 

65.23 
65.16 
65.10 

11  59.56 
11  45.98 
11  31.98 

0.556 
0.574 
0.592 

Sat 
Sun. 
Mon. 

7 
8 
9 

23  10    9.80 
23  13  51.51 
23  17  32.85 

9.248 
9.232 
9.217 

5  20  53.7 
4  57  33.5 
4  34     9.4 

58.26 
58.43 
58.59 

16 
16 
16 

8.88 
8.62 
8.36 

65.04 
64.98 
64.93 

11  17.56 
11     2.76 
10  47.59 

0.609 
0.625 
0.640 

Tues. 
Wed. 
Thur. 

10 
11 
12 

23  21  13.83 
23  24  54.48 
23  28  34.84 

9.203 
9.190 
9.177 

4  10  41.7 
3  47  10.9 
3  23  37.1 

58.73 
58.86 
58.97 

16 
16 
16 

8.10 
7.83 
7.56 

64.88 
64.83 
64.79 

10  32.07 
10  16.21 
10    0.06 

0.654 
0.667 
0.679 

Fri. 
Sat 
Sun. 

13 
14 
15 

23  32  14.92 
23  35  54.74 
23  39  34.31 

9.166 
9.155 
9.146 

3    0    0.9 
2  36  22.7 
2  12  42.8 

59.06 
59.14 
59.20 

16 
16 
16 

7.29 
7.02 
6.75 

64.75 
64.71 
64.67 

9  43.63 
9  26.94 
9  10.00 

0.690 
0.700 
0.710 

Mon. 
Tues. 
Wed. 

16 
17 
18 

23  43  13.65 
23  46  52.79 
23  50  31.75 

9.137 
9.129 
9.121 

1  49     1.5 
1  25  19.3 
1     1  36.7 

59.25 
59.28 
59.29 

16 
16 
16 

6.47 
6.20 
5.93 

64.63 
64.60 
64.57 

8  52.84 
8  85.47 
8  17.92 

0.719 
0.727 
0.735 

Thur. 

Fri. 

Sat 

19 
20 
21 

23  54  10.54 

23  57  49.16 

0     1  27.65 

9.114 
9.106 
9.103 

0  37  53.9 
S.  0  14  11.3 
N.  0    9  30.7 

59.29 
59.27 
59.24 

16 
16 
16 

5.66 
5.38 
5.10 

64.54 
64.52 
64.50 

8    0.20 
7  42.32 
7  24.31 

0.745 
0.745 
0.753 

Sun. 
Mon. 
Tues. 

22 
23 
24 

0    5    6.02 
0    8  44.29 
0  12  22.46 

9.098 
9.094 
9.091 

0  33  11.6 

0  56  51.1 

1  20  28.9 

59.19 
59.12 
59.04 

16 
16 
16 

4.83 
4.56 
4.29 

64.49 
64.48 
64.47 

7     6.17 
6  47.93 
6  29.61 

0.758 
0.762 
0.765 

Wed. 
Thur. 
Fri. 

25 
26 
27 

0  16    0.56 
0  19  38.61 
0  23  16.63 

9.088 
9.086 
9.085 

1  44    4.5 

2  7  37.6 
2  31    7.9 

58.94 
58.83 
58.71 

16 
16 
16 

4.02 
3.74 
3.47 

64.46 
64.46 
64.46 

6  11.21 
5  52.75 
5  34.27 

0.768 
0.770 
0.771 

Sat 

Sun. 
Mon, 
Tues. 

28 

30 
31 

0  26  54,61 
0  30  32,66 
0  34  10.70 
0  37  48  J9 

9.065 
9.091 

2  54  35.0 

3  17  58.6 

3  41  18.4 

4  4  33.9 

58,57 
5e,42 
58,25 
50<O7 

16 
16 
16 
16 

3.20 
2,93 

2,38 

64.46 
64,46 
64,47 
64,48 

5  15,77 
4  57.28 
4  3S.H3 
4  20,42 

0.771 

0.77t> 

Wed* 

32 

0  41  26,96 

9,onJ 

N.  4  37  44.8 

57,B7 

16 

2,11 

64^ 

4    2X» 

o-ifia, 

K(rT».-M*»Tiiwofth* 

Sfnaldifeiii 

Btrr  pvulnf  m^r  be  t 

Dosd  hy  pabtnoting  Oi.lH  froin  Uu 

aHdffmJTtoi 

I 


II. 
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AT   GREEMVVICH  MEAN 

NOON. 

THE   , 

SUN'S 

1 

J 

1 

s 

Equation  of 
Tim., 
to  be 
smbtraeted 
from 
Mean 
Time, 

Diff.for 
Ihour. 

Sidenal 

TiOM. 

Appoint 
Right  A«s«ii8lon. 

Dlff.ror 
Ihoar. 

Apparent 

Mir.  for 
Ihoar. 

Sun. 
Mon. 
Tues. 

1 

2 
3 

h      m       s 

22  47  48.58 
22  51  33.02 
22  55  16.95 

9.363 
9.341 
9.321 

S.   7  39  23.0 
7  16  34.1 
6  53  39.1 

56.90 
57.17 
57.42 

12  37'.51 
12  25.40 
12  12.78 

0.494 
0.516 
0.536 

h      m       . 

22  35  11.07 
22  39     7.62 
22  43    4.17 

Wed. 
Thur. 
Fri. 

4 
5 
6 

22  59     0.39 

23  2  43.37 
23     6  25.92 

9.301 
9.283 
9.265 

6  30  38.3 
6    7  32.1 
5  44  20.8 

57.65 
57.87 
58.07 

11  59.66 
11  46.09 
11  32.09 

0.556 
0.574 
0.592 

22  47     0.73 
22  50  57.28 
22  54  53.83 

Sat. 
Sun. 
Mon. 

7 
8 
9 

23  10     8.06 
23  13  49.81 
23  17  31.19 

9.248 
9.232 
9.217 

5  21     4.7 
4  57  44.3 
4  34  20.0 

58.26 
58.43 
58.59 

11  17.67 
11     2.87 
10  47.70 

0.609 
0.625 
0.640 

22  58  50.39 

23  2  46.94 
23    6  43.49 

Tues. 

Wed. 

1  Thur. 

10 
11 
12 

23  21   12.22 
23  24  52.92 
23  28  33.32 

9.203 
9.190 
9.177 

4  10  52.1 
3  47  21.0 
3  23  47.0 

58.73 
58.86 
58.97 

10  32.18 
10  16.32 
10    0.17 

0.654 
0.667 
0.679 

23  10  40.04 
23  14  36.60 
23  18  33.15 

Fri. 
Sat. 
Sun. 

13 
14 
15 

23  32  13.44 
23  35  53.30 
23  39  32.92 

9.166 
9.155 
9.146 

3     0  10.6 
2  36  32.1 
2  12  51.9 

59.06 
59.14 
59.20 

9  43.74 
9  27.05 
9  10.11 

0.690 
0.700 
0.710 

23  22  29.70 
23  26  26.25 
23  30  22.81 

i 

j  Mon. 
Tues. 
Wed. 

16 
17 

18 

23  43  12.31 
23  46  51.49 
23  50  30.49 

9.137 
9.129 
9.121 

1  49  10.3 
1  25  27.8 
1     1  44.9 

59.25 
59.28 
59.29 

8  52.95 
8  35.58 
8  18.02 

0.719 
0.727 
0.735 

23  34  19.36 
23  38  15.91 
23  42  12.47 

Thur. 
Fri. 

Sat. 

19 
20 
21 

23  54     9.32 

23  57  47.99 

0     1  26.53 

9.114 
9.108 
9.103 

0  38     1.8 
S.   0  14  18.9 
N.  0     9  23.4 

59.29 
59.27 
59.24 

8     0.30 
7  42.42 
7  24.41 

0.742 
0.748 
0.753 

23  46     9.02 
23  50    5.57 
23  54    2.12 

Sun. 
Mon. 
Tues. 

22 
23 
24 

0     5     4.94 
0     8  43.25 
0  12  21.47 

9.098 
9.094 
9.091 

0  33     4.6 

0  56  44.4 

1  20  22.5 

59.19 
59.12 
59.04 

7     6.26 
6  48.02 
6  29.69 

0.758 
0.762 
0.765 

23  57  58.68 
0     1  55.23 
0     5  51.78 

Wed. 
Thur. 
Fri. 

25 

26 
27 

0  15  59.62 
0  19  37.72 
0  23  15.78 

9.088 
9.086 
9.085 

1  43  58.4 

2  7  31.8 
2  31     2.4 

58.94 
58.83 
58.71 

6  11.29 
5  52.84 
5  34.34 

0.768 
0.770 
0.771 

0    9  48.33 
0  13  44.88 
0  17  41.44 

Sat. 
Sun. 
Mon. 
Tues- 

28 
29 
30 
31 

0.26  53.83 
0  30  31.90 
0  34     9.99 
0  37  48.13 

9.085 
0.086 

9.n9i 

2  54  29.8 

3  17  53.7 

3  41   13.7 

4  4  29.5 

58.57 
58.42 

5^.1>5 

5  15.84 
4  57.35 

4  mm 

4  20.48 

0.771 
0.770 
0.768 
0.765 

0  21  37.99 
0  25  34.55 
0  29  31.10 
0  33  27.65 

Wed. 

32 

1     0  41  26.35 

9.n94 

N.  4  5J7  40.9 

57.87 

4     2.15   0.762 1 

0  37  24.20 

n 

ufL  —  Tbs  ScmtkttiUT 

.eterftsrUi 

mtk  ^WB  duy  be  ujunitd  th*  i 
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AT  GRKENWICH  MEAN  NOON. 

THE  SUNS 

1 

15 
1 

1 

2 
3 

1 
1 

Logirlthm 

OfthA 

Radius  Tector 
of  the 
Earth. 

Diff.for 
Ihoor 

BtenTlme 

of 
flklenalOli. 

IVw  LONOITUDK. 

Dlff.for 
Iboar. 

LATITUDE. 

X 

X' 

60 
61 
62 

340°  27'    4!!0 

341  27  11.7 

342  27  17.3 

24  38A 
26  46.0 
26  51.5 

isola? 

150.28 
150.20 

— d'.67 

0.76 

0.82 

9.9962320 
.9963397 
.9964490 

44.5 
45.2 
45.9 

h      m      8 

1  24  35.04 
1  20  39.13 
1  16  ^J22 

4 
5 
6 

63 
64 
65 

343  27  21.0 

344  27  22.9 

345  27  23.0 

26  55.1 
26  56.9 
26  56.9 

150.12 
150.04 
149.97 

0.84 
0.85 
0.82 

.9965600 
.9966726 
.9967867 

46.6 
47.2 

47.8 

1  12  47.31  ' 
1     8  51.40  1 
1     4  55.50 

7 
8 
9 

66 
67 
68 

346  27  21.3 

347  27  17.7 

348  27  12.5 

26  55.1 
26  51.4 
26  46.1 

149.89 
149.82 
149.75 

0.77 
0.68 
0.58 

.9969022 
.9970191 
.9971372 

48.4 
48.9 
49.4 

1     0  59.59 
0  57     3.68 
0  53     7.77 

10 
11 
12 

69 
70 
71 

349  27    5.7 

350  26  57.2 

351  26  46.9 

26  39.2 
26  30.7 
26  20.3 

149.68 
149.61 
149.54 

0.46 
0.33 
0.19 

.9972565 
.9973769 
.9974982 

49.9 
50.3 
50.7 

0  49  11.86 
0  45  15.96  ' 
0  41  20.05 

13 
14 
15 

72 
73 
74 

352  26  35.0 

353  26  21.4 

354  26     6.0 

26    8.3 
25  54.6 
25  39.1 

149.47 
149.40 
149.33 

—0.06 

-f-0.05 

0.14 

.9976201 
.9977427 
.9978655 

50.9 
51.1 
51.2 

0  37  24.14 
0  33  28.23 
0  29  32.33 

;  iG 
18 

75 

76 
77 

355  25  48.8 

356  25  29.9 

357  25    9.1 

25  21.8 
25     2.8 
24  41.9 

149.25 
149.17 
149.09 

0.22 
0.27 
0.31 

.9979886 
.9981117 
.9982349 

51.3 
51.3 
51.3 

0  25  36.43 
0  21  40.52 

0  17  44.61  1 

1 

19 
•20 
21 

78 
79 
60 

358  24  46.4 

359  24  21.6 
0  24  54.8 

24  19.1 
23  54i2 
23  27.4 

149.01 
148.93 

148.84 

0.30 
0.25 
0.17 

.9983579 
.9984808 
.9986035 

51.3 
51.2 
51.1 

0  13  48.70 
0    9  52.80 
0    5  56.90 

22 
23 
24 

81 
82 
83 

1  23  26.0 

2  22  55.0 

3  22  21.8 

22  58.5 
22  27.4 
21  54.1 

148.75 
148.66 
148.57 

4-0.08 

—0.04 

0.17 

.9987260 
.9988482 
.9989702 

51.0 
50.9 
50.8 

(OS      ate 

>8       58         5jOS 

23  54     9.17 
23  50  13.27 

25 
36 
27 

84 
85 
86 

4  21  46.2 

5  21     8.1 

6  20  27.8 

21   18.4 
20  40.2 
19  59.8 

148.47 
148.37 
148.27 

0.30 
0.44 
0.55 

.9990920 
.9992139 
.9993359 

50.8 
50.8 
50.8 

23  46  17.37 
23  42  21.46 
23  38  25.55 

28 

30 
31 

87 
88 
89 
90 

7  19  45.2 

8  19   as 

9  18  13.1 
10  17  23.5 

19  17.1 
18  32.1 
17  44.8 
16  55.2 

148.18 

148.08 
147.98 
147.89 

0.66 
0.76 
0.82 
0.86 

.9994580 
.9995804 
.9997032 
.9998264 

50.9 
51.1 
51.2 
51.3 

23  34  29.64 
23  30  33.73 
23  26  37.83  1 
23  22  41.92 

32 

91 

11  16  31.7 

16    3.3 

147.90 

—0.84 

9.9999499 

51.5 

23  18  46.01  ; 

^ 
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GREENWICH 

MEAN  TIME. 

1 

THE 

MOON'S 

SBMIDIABfBTER. 

HORT7iONTAL  PARALLAX. 

HBBIDIAN  PASSAGB. 

"8 

AGl. 

Noon. 

mdniglit. 

NOOB. 

mufot 

Ihour. 

Midnight. 

DULfor 
Ihonr. 

DifLfttt 
llMmr. 

1 

2 
3 

1^  5f.4 

14  66-6 

15  3^ 

1^  5^7 

14  59.8 

15  7.1 

54*2^.6 

54  43.7 

55  8.5 

+o!64 
0.92 
1.13 

5^  3^.3 

54  55.5 

55  22.5 

+0.79 
1.03 
1.20 

h     m 

9  21.5 
10    7.1 
10  52.0 

m 

1.92 
1.89 
1.86 

d 
114 
12.4 
134 

4 
5 
6 

15  11.2 
15  19.6 
15  28.2 

15  15.3 
15  23.9 
15  32.3 

55  37.3 

56  8.2 
56  39.5 

1.26 
1.30 
1.29 

55  52.7 

56  24.0 
56  54.9 

1.29 
1.30 
1.26 

11  36.6 

12  21.5 

13  7.5 

1.86 

1.89 
1.95 

14.4 
15.4 
164 

7 
8 
9 

15  36.4 
15  44.) 
15  51.2 

15  40.3 
15  47.7 
15  54.4 

57    9.8 

57  38.2 

58  4.2 

1J22 
1.13 
1.02 

57  24.3 

57  51.5 

58  16.1 

1.18 

1.08 
0.96 

13  55.4 

14  45.4 

15  38.6 

2.04 
2.16 
2.28 

174 
184 
194 

10 
11 
12 

15  57.5 

16  3.0 
16    7.7 

16    0.3 
16    5.5 
16    9.7 

58  27.4 

58  47.7 

59  5.1 

0.90 
0.79 
0.65 

58  37.9 

58  56.9 

59  12.4 

0.85 
0.73 
0.67 

16  34.6 

17  32.8 

18  32.1 

2.38 
2.44 
2.46 

204 
214 
224 

18 
14 
15 

16  114 
16  13.8 
16  14.6 

16  12.8 
16  14.5 
16  14.0 

59  18.7 
59  274 
59  29.7 

0.47 
+0JO 
-0.06 

59  23.8 

59  294 

,5a  28.2 

0.36 
+0.09 
-0.22 

19  30.9 

20  28.0 

21  22.8 

2.42 
2.33 
2.23 

234 
244 
254 

16 
17 
18 

16  13.0 
16    9.2 
16    2.7 

16  11.4 
16     6.2 

15  58.7 

59  24.4 
59  10.1 
58  46.8 

0.40 
0.78 
1.14 

59  184 
58  59.6 
58  32.0 

0.60 
0.97 
1.31 

22  15.2 

23  5.8 
23  55.1 

2.14 

2.08 
2.04 

26.4 
274 
284 

19 
20 
21 

15  54i2 
15  43.9 
15  32.7 

15  49.2 
15  38.3 
15  27.0 

58  15.3 
57  37.6 
56  56.4 

1.45 
1.66 
1.74 

57  57.1 
57  17.2 
56  354 

1.58 
1.72 
1.73 

6 

0  43.8 

1  32.5 

2.03 
2.04 

294 
0.9 
1.9 

22 
23 
24 

15  21.4 
15  10.8 
15     1.7 

15  16.0 
15    6.0 
14  57.9 

56  14.8 
55  36.0 
55    2.7 

1.69 
1.61 
1.24 

55  54.8 
55  18.5 
54  48.8 

1.61 
1.38 
1.06 

2  21.6 

3  11.1 

4  0.9 

2.05 

2.07 
2.07 

2.9 
3.9 
4.9 

25 

26 
27 

14  54.8 
14  50.3 
14  48.7 

14  52.2 
14  49.1 
14  48.9 

54  37.1 
54  20.9 
54  14.8 

0.88 

0.48 

-0.03 

54  27.8 
54  16.5 
54  15.6 

0.67 
-0.24 
+0.18 

4  50.5 

5  39.6 

6  27.6 

2.06 
2.02 
1.98 

5.9 
6.9 
7.9 

28 
29 
30 
31 

14  49.9 

14  53.8 

15  0.3 

15    8.8 

14  51.5 

14  56.7 

15  4.3 
15  13.7 

54  19.1 
54  33.6 

54  57.3 

55  28.7 

+0.40 
0.81 
1.16 
1.43 

54  25.1 

54  44.3 

55  12.2 
55  46.6 

0.61 
0.99 
1.31 
1.64 

7  14.5 

8  0.2 

8  45.1 

9  29.6 

1.93 
1.90 
1.86 
1.86 

a9 

9.9 
10.9 
11.9 

32 

15  18^ 

15  24.2 

56    5.5 

+1.61 

56  25.2 

+1.66 

10  14.4 

L89 

12.9 

1 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Awtndon. 

Difl. 
Ibrlm. 

DMUQAtkm. 

DIff. 
forlm. 

Hoor. 

Bight  Awendon. 

Dur 

forlm. 

DIff 
forlm. 

SUNDAY   1. 

TUESDAY  a 

0 

h     m     8 
7  39  11.59 

• 

N.18    ^2d!9 

6.990 

0 

h     m     • 
9  15  27.06 

8 
1.0759 

N.lf   y25'.6 

If 
10.806 

1 

7  41  14.05 

9.0401 

17  59  25.7 

74)11 

1 

9  17  25.59 

1.9761 

10  57    5.6 

10.861 

2 

7  43  16.41 

2M» 

17  52  22.6 

74)93 

2 

9  19  24.07 

1.9749 

10  46  42.3 

10.416 

3 

7  45  18.68 

3.0868 

17  45  14.5 

7.175 

3 

9  21  22.49 

1.9738 

10  36  15.6 

10U70 

4 

7  47  20.84 

SU»61 

17  38    1.5 

7.967 

4 

9  23  20.87 

14r796 

10  25  45.7 

10.698 

5 

7  49  22.90 

9.0S34 

17  30  43.6 

7.338 

5 

9  25  19.21 

1.0791 

10  15  12.7 

10.676 

6 

7  51  24.85 

3.0818 

17  23  20.8 

7.419 

6 

9  27  17.52 

14)716 

10    4  3(5.6 

10.697 

7 

7  53  26.71 

3U)801 

17  15  53.2 

7.600 

7 

9  29  15.79 

1.9706 

9  53  57.4 

10.678 

8 

7  55  28.47 

9Un8ft 

17    8  20.8 

7.680 

8 

9  31  14.02 

1.9700 

9  43  15JJ 

10.738 

9 

7  57  30.13 

3.090Q 

17    0  43.6 

7.660 

9 

9  33  12.20 

14)604 

9  32  30.0 

10.778 

10 

7  59  31.69 

SUtt5S 

16  53    1.6 

7.740 

10 

9  35  10.35 

1.9689 

9  21  41.8 

10.896 

11 

8    I  33.16 

3.0386 

16  45  14.9 

7.819 

11 

9  37    8.47 

1.0686 

9  10  50.6 

10.878 

12 

8    3  34.53 

%O230 

16  37  23.5 

7.896 

12 

9  39    6.57 

1.9680 

8  59  56.3 

104)98 

13 

8    5  35.80 

9.0904 

16  29  27.5 

7.979 

13 

9  41    4.64 

1.9676 

8  48  59.1 

10J76 

14 

8    7  36.97 

3.0188 

16  21  26.9 

84)48 

14 

9  43    2.69 

1.9679 

8  37  59.1 

114)98 

15 

8    9  38.05 

3.0179 

16  13  21.7 

8.134 

15 

9  45    0.71 

1.9668 

8  26  56.4 

114)68 

16 

8  11  39.03 

3.0156 

16    5  12.0 

8.900 

16 

9  46  58.71 

1.9666 

8  15  51.0 

11.118  ; 

17 

8  13  39.92 

3.0141 

15  56  57.8 

8.975 

17 

9  48  56.70 

14)664 

8    4  42.8 

11.157 

18 

8  15  40.72 

3.0126 

15  48  39.0 

8.849 

18 

9  50  54.68 

1.9661 

7  53  32.0 

11.900 

19 

8  17  41.43 

9.0110 

15  40  15.8 

8.493 

19 

9  52  52.64 

1.9659 

7  42  18.7 

11.940 

20 

8  19  42.05 

9.00M 

15  31  48.2 

8U96 

20 

9  54  50.59 

14)656 

7  31    3.2 

11.977  1 

21 

8  21  42.57 

90)060 

15  23  16.2 

8.668 

21 

9  56  48J52 

1.9656 

7  19  45.4 

11.814 

22 

8  23  43.00 

9.0066 

15  14  39.9 

8.641 

22 

9  58  46.45 

14)655 

7    8  25.4 

11.851 

23 

825  43.35 
MC 

9.0061 

)NDA^ 

N.15    5  59.3 

r  2. 

b.7id 

23 

10    0  44.38 
WED 

14»54 

NESD 

N.  6  57    3.3 
AY  4. 

lUOO 

0 

8  27  4aG2 

34)087 

N.14  57  14.4 

8.788 

0 

10    2  42.30 

1.9655 

N.  6  45  38.8 

11.480 

1 

8  29  43.80 

%0(m 

14  48  25.3 

8.863 

1 

10    4  40.23 

1.9666 

6  34  11.7 

11.479 

2 

8  31  43.89 

3X007 

14  39  32.0 

MM 

2 

10    6  38.17 

1.9667 

6  22  42.1 

11.519 

3 

8  33  43.89 

1.9998 

14  30  34.4 

8.993 

3 

10    8  36.11 

1.9666 

6  11  10.3 

11.648 

4 

8  35  43.81 

1.9980 

14  21  32.6 

9.063 

4 

10  10  34.06 

1.9659 

5  59  36.3 

11.584 

5 

8  37  43.65 

1.9967 

14  12  26.8 

9.181 

5 

10  12  32.02 

1.9660 

5  48    0.2 

11.619 

6 

8  39  43.41 

1.9968 

14    3  17.0 

9.198 

6 

10  14  29.98 

14)669 

5  36  22.0 

11.659  ' 

7 

8  41  43.09 

1.9940 

13  54    3.1 

0.964 

7 

10  16  27.96 

1.9665 

5  24  41.9 

11.685  1 

8 

8  43  42.70 

ijwn 

13  44  45.2 

9.881 

8 

10  18  25.96 

1.9668 

5  12  59.8 

11.717  , 

9 

8  45  42.23 

1.9916 

13  35  23.4 

9.897 

9 

10  20  23.98 

1.9679 

5    1  15.8 

11.749 

10 

8  47  41.68 

1.9908 

13  25  57.6 

9.409 

10 

10  22  22.02 

14)676 

4  49  29.9 

11.779 

11 

8  49  41.06 

1.9809 

13  16  27J) 

9.697 

11 

10  24  2a09 

1.9080 

4  37  42.3 

11.808 

12 

8  51  40.38 

iMeo 

13    6  54.4 

0.501 

12 

10  26  18.19 

14)685 

4  25  52.8 

11.637 

13 

8  53  39.62 

1.9868 

12  57  17.1 

9.661 

13 

10  28  16.32 

1.9691 

4  14    1.7 

11.866 

14 

8  55  38.79 

1.9867 

12  47  36.0 

9.716 

14 

10  30  14.49 

14)698 

4    2    9.0 

11.895 

15 

8  57  37.90 

1.9846 

12  37  51.1 

9.778 

15 

10  32  12.70 

1.9704 

3  50  14.5 

11.999 

16 

8  59  36.93 

1.9888 

12  28    2.5 

9.839 

16 

10  34  10.94 

1.0710 

3  38  18.5 

11.947 

17 

9    135.90 

1.9898 

12  18  10.3 

9.900 

17 

10  36    9J22 

1.9717 

3  26  21.1 

11.070 

18 

9    3  34.82 

1.9818 

12    8  14.5 

9.960 

18 

10  38    7.55 

1.9794 

3  14  22J2 

11.908 

19 

9    5  33.67 

1.9808 

11  58  15.1 

104)90 

19 

10  40    5.92 

1.9739 

3    2  21.9 

194)15 

20 

9    7  32.46 

1.9798 

11  48  12.2 

104n9 

20 

10  42    4.34 

1.9741 

2  50  20.3 

194)87 

21 

9    9  31.19 

1.9788 

11  38    5.7 

10.187 

21 

10  44    2.82 

1.9750 

2  38  17.3 

194)60 

22 

9  11  29.86 

1.9774 

11  27  55.7 

10.194 

22 

10  46    1.35 

1.9760 

2  26  13.2 

194)80 

23 

9  13  28.48 

1.9766 

11  17  42.3 

10.961 

23 

10  47  59.94 

1.9770 

2  14    7.8 

19.101 

24 

9  15  27.06 

1.9759 

N.ll    7  25.6 

10.806 

24 

10  49  58.60 

1.9781 

N.  2    2    1.2 

13.191 
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18 

18  52  50i» 

9.4061 

20  12  25.0 

0.868 

18 

20  48  50.76 

9.3386 

13  15  12.4 

11.006 

19 

18  55  19.89 

9.4080 

20  6  2ao 

6416 

19 

20  51  10.36 

9.3340 

13    4    6.7 

11.133 

90 

18  57  49.42 

9.4007 

20    0  23.2 

6.147 

20 

20  53  29.74 

9.3311 

12  52  56.5 

11.207 

21 

19    0  18.78 

9.4870 

19  54  10.6 

6.277 

21 

20  55  48.89 

9.8174 

12  41  41.9 

1L381 

22 

19    2  47.97 

9U66] 

19  47  50.1 

6.407 

22 

20  58    7.82 

9.8187 

12  30  22.9 

11.304 

23 

19    5  16.99 
SAT 

9.4899 
[JBDA 

a  19  41  21.8 
Y    14. 

6.086 

23 

21    0  26.53 
MQ 

9J00O 

NDAY 

S.12  18  59.5 
16. 

11.496 

0 

19    7  45.84 

9^1700 

S.19  34  45.7 

6.660 

0 

21    2  45.01 

9J063 

8.12    7  31.8 

11.487 

1 

19  10  14.92 

9U7«tf 

19  28    2.0 

6.701 

1 

21    5    3.27 

9.8038 

11  55  50.9 

11.067 

2 

19  12  43.01 

9.4780 

19  21  10.8 

6.017 

2 

21    7  21.33 

9.9903 

11  44  24.1 

11400 

3 

19  15  11.31 

9.4708 

19  14  12.0 

7.oa 

3 

21    9  39.18 

rsM 

1132  43.9 

11.709 

4 

19  17  39.43 

9.4971 

19    7    5.6 

7.169 

4 

21  11  56.80 

9.3030 

11  20  59.8 

11.767 

5 

19  20    7.36 

9.4080 

18  59  51.7 

7.304 

5 

21  14  14.21 

9.3884 

11    9  11.9 

11330 

6 

19  22  35.10 

9.4607 

18  52  30.3 

7.417 

6 

21  16  31.40 

9.3848 

10  57  20.4 

11.888 

7 

19  25    2.65 

9.4074 

18  45    1.6 

7.038 

7 

21  18  48.38 

9.3818 

10  45  25.4 

11.047 

8 

19  27  30.00 

9.4041 

18  37  25.7 

7.608 

8 

21  21    5.16 

9.3T70 

10  33  26.8 

134)06 

9 

19  29  57.15 

9.4006 

18  29  42.6 

7.778 

9 

21  23  21.73 

9.9744 

10  21  24.7 

134)64 

10 

19  32  24.10 

9.4478 

18  21  52.3 

7.807 

10 

21  25  38.09 

9.3700 

10    9  19.1 

13.130 

11* 

19  34  50.84 

9,4488 

18  13  54.9 

6J0U 

11 

21  27  54.24 

9JHn4 

9  57  10.3 

13.174 

12 

19  37  17.36 

9.4404 

18    5  50J5 

8.180 

12 

21  30  10.18 

9.3640 

9  44  58.3 

13.336 

13 

19  39  43.68 

9US70 

17  57  39iJ 

8.340 

13 

2132  25.92 

9.3606 

9  32  43.2 

13.378 

14 

19  42    9.80 

9,4830 

17  49  21.1 

8.806 

14 

21  34  41.46 

9.9074 

9  20  25.0 

13.338 

15 

19  44  35.71 

90800 

17  40  56SI 

8^71 

15 

21  36  56.81 

9.9049 

9    8    3.8 

19.878 

16 

19  47    1.40 

9.4368 

17  32  24  J5 

8.088 

16 

21  39  11.97 

9.9000 

8  55  39.7 

19.496 

17 

19  49  2a87 

%MBS 

17  23  46.1 

8.600 

17 

21  41  26.93 

9.3477 

8  43  12.8 

19.479 

18 

19  51  52.12 

9.4190 

17  15    1.0 

8.600 

18 

21  43  41.69 

9.9446 

8  30  43.1 

19.017 

19 

19  54  17.15 

9.4104 

17    6    9.4 

8.014 

19 

21  45  56.27 

9.3410 

8  18  10.8 

19.000 

20 

19  56  41.97 

9.4118 

16  57  11.4 

04)31 

20 

21  48  10.67 

9.3884 

8    5  36.0 

19.601 

21 

19  59    6.57 

9.4081 

16  48    7.0 

0.126 

21 

21  50  24.88 

9J3803 

7  52  58.7 

13.649 

22 

20    130.93 

9.4044 

16  38  56.3 

0.380 

22 

21  52  38i)0 

9.3833 

7  40  19.0 

13.681 

23 

20    3  55.07 

9.4007 

16  29  39.3 

0.888 

23 

21  54  52.74 

9.3901 

7  27  37.0 

13.710 

24 

20    6  19.00 

9.8070 

8.16  20  16.2 

9.480 

24 

21  57    6.40 

9.3363 

S.  7  14  se.7 

13.706 

46 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

nonr. 

Bight  AMendon. 

Diff. 
lt>rlm. 

Diff. 
fbrlm. 

Soar. 

UghftAwtndon. 

Dur. 

forlm. 

DeeUnfttkm. 

Dur. 

forlm. 

TUESDAY  17. 

THURSDAY   19. 

0 

h    m     • 
21  57    6.40 

• 
9.9968 

S.  f  li  &.7 

19.756 

0 

23*'4r  22.03 

9.1345 

N.  i  \i  4^.1 

19.8M 

1 

21  59  19.89 

9.9985 

7     2     6J2 

19.701 

1 

23  43  30.08 

9.1337 

3  25  41.8 

19.863 

2 

22    1  33J22 

9.9907 

6  49  17.7 

19.891 

2 

23  45  38.08 

9.1330 

3  38  32.7 

19.833 

3 

22    3  46.38 

9.9179 

6  36  27.3 

19.865 

3 

23  47  46.04 

9.1899 

3  51  21.8 

19.804 

4 

22    5  59.37 

9.9161 

6  23  35.0 

19.886 

4 

23  49  53.95 

9.1815 

4    4    9.1 

19.778 

5 

22    8  12.19 

9.9198 

6  10  41.0 

19.914 

5 

23  52    1.82 

9.1300 

4  16  54.5 

19.740 

6 

22  10  24.84 

9.9095 

5  57  45.3 

19.941 

6 

23  54    9.66 

9.1803 

4  29  37.9 

19.706 

7 

22  12  37.32 

9.9068 

5  44  48.0 

19J»67 

7 

23  56  17.46 

9.1296 

4  42  19.2 

19.«71 

8 

22  14  49.65 

9.9049 

5  31  49.2 

12.009 

8 

23  58  25.22 

9.1290 

4  54  58.3 

19.033 

9 

22  17    1.83 

9.9016 

5  18  48.9 

13.016 

9 

0    0  32.94 

9.1984 

5    7  35.1 

19.5M 

10 

22  19  13.85 

9.1990 

5    5  47.2 

18.089 

10 

0    2  40.63 

9.1970 

5  20    9.7 

njun 

11 

22  21  25.71 

9.1964 

4  52  44J2 

13.060 

11 

0    4  48.30 

9.1975 

5  32  41.9 

19.617 

12 

22  23  37.41 

9.1930 

4  39  40.0 

18.070 

12 

0    6  55.94 

9.1972 

5  45  11.7 

19U76 

13 

22  25  48.97 

9.1016 

4  26  34.8 

180)06 

13 

0    9    3.56 

9.1969 

5  57  39.0 

19U33 

14 

22  28    0.39 

9.1801 

4  13  28.6 

18.119 

14 

0  11  11.16 

9.1965 

6  10    3.7 

19.801 

15 

22  30  11.68 

9.1866 

4    0  21.4 

13.197 

15 

0  13  18.74 

9.1969 

6  22  25.9 

19.847 

16 

22  32  22.83 

9.1846 

3  47  13.3 

13.149 

16 

0  15  26.30 

9.1250 

6  34  45.4 

19.809 

17 

22  34  33.84 

9.1898 

3  34    4.3 

13.166 

17 

0  17  33.85 

9.1966 

6  47    2.1 

19.955 

18 

22  36  44.71 

9.1801 

3  20  54.6 

18.167 

18 

0  19  41.38 

9.1264 

6  59  16.0 

19.207 

19 

22  38  55.45 

9.1779 

3    7  44.3 

13.176 

19 

0  21  48.90 

9.1258 

7  11  27.0 

19.160 

20 

22  41    6.06 

9.1768 

2  54  33.5 

13.184 

20 

0  23  56.42 

9.1969 

7  23  35.1 

19.110 

21 

22  43  16.55 

9.1787 

2  41  22.3 

13.100 

21 

0  26    3.93 

9.1951 

7  35  40.2 

194)60 

22 

22  45  26.91 

9.1717 

2  28  10.7 

13.196 

22 

0  28  11.43 

2.1250 

7  47  42.3 

194)00 

23 

22  47  37.15 
WED] 

9.1607 

^SDj 

S.  2  14  58.8 

lY  la 

U.901 

23 

0  30  18S3 
FR 

9.1950 

IDAY 

N.  7  59  41J2 
20. 

11.050 

0 

22  49  47J27 

9.1677 

S.  2    1  46.5 

13.906 

0 

0  32  26.43 

9.1950 

N.  8  11  36.8 

11.000 

1 

22  51  57.28 

9.1669 

1  48  34.1 

13.906 

1 

0  34  33.93 

9.1260 

8  23  29JJ 

11.845 

2 

22  54    7.18 

9.1649 

1  35  21.8 

13.204 

2 

0  36  41.43 

2.1250 

8  35  18.3 

11.701 

3 

22  56  16.98 

9.1694 

1  22    9.6 

13.909 

3 

0  38  48.93 

9.1961 

8  47    4.2 

11.785 

4 

22  58  26.67 

9.1606 

1    8  57.5 

13.900 

4 

0  40  56.44 

9.1959 

8  58  46.7 

11.678 

5 

23    036.25 

9.1688 

0  55  45.5 

18.198 

5 

0  43    3.96 

9.1264 

9  10  25.6 

11.618 

6 

23    2  45.72 

9.1571 

0  42  33.7 

13.106 

6 

0  45  11.49 

9.1266 

9  22    0.9 

11.558 

7 

23    4  55.10 

9.1666 

0  29  22.2 

13.180 

7 

0  47  19.03 

2.1268 

9  33  32.6 

11.400 

8 

23    7    4U)9 

9.1640 

0  16  11.1 

13.189 

8 

0  49  26.58 

9.1260 

9  45    0.7 

11.440 

9 

23    9  13.58 

9.1694 

S.  0    3    0.5 

18.179 

9 

0  51  34.15 

9.1263 

9  56  25.3 

11370 

10 

23  11  22.68 

9.1600 

N.  0  10    9.5 

13.163 

10 

0  53  41.74 

9.1266 

10    7  46.2 

11.316 

11 

23  13  31.68 

9.1406 

0  23  18.9 

13.169 

11 

0  55  49.35 

2.1260 

10  19    3.2 

11.951 

12 

23  15  40.60 

9.1489 

0  36  27.6 

13.140 

12 

0  57  56.97 

9.1272 

10  30  16JJ 

11.185 

13 

23  17  49.45 

9.1460 

0  49  35.5 

13.196 

13 

1    0    4.61 

9.1976 

10  41  25.3 

11.110 

14 

23  19  58.22 

9.1466 

1    2  42.5 

13.100 

14 

1    2  12^28 

S.1979 

10  52  30.4 

114)59 

15 

23  22    6.92 

9.1449 

1  15  48.5 

134)09 

15 

1    4  19.97 

9.1283 

11    3  31.5 

10.085 

16 

23  24  15.53 

9.1490 

1  28  53.5 

XtJflb 

16 

1    6  27.68 

9.1987 

11  14  28.6 

10.017  , 

17 

23  26  24.06 

9.1416 

1  41  57.5 

134)57 

17 

1    8  35.42 

9.1901 

11  25  21.5 

10.847  j 

18 

23  28  32.52 

9.1406 

1  55    0.4 

134)38 

18 

1  10  43.19 

9.1206 

11  36  lOiJ 

10.777 

19 

23  30  40.92 

9.1806 

2    8    2.0 

134)17 

19 

1  12  50.98 

2.1300 

*   11  46  54.7 

10.706 

20 

23  32  49JJ6 

9.18S6 

2  21    2.3 

19.904 

20 

1  14  58.80 

9.1306 

11  57  35.0 

10.636 

21 

23  34  57.55 

9.1876 

2  34    1.2 

19.070 

21 

1  17   Q.m 

9.1319 

12    8  11.0 

10.064 

22 

23  37    5.77 

9.1865 

2  46  58.7 

19.046 

22 

1  19  14.55 

9.1318 

12  18  42.7 

10.491   ! 

23 

23  39  13.93 

9.1165 

2  59  54.7 

19.091 

23 

I  21  22.47 

9.1894 

12  29    9.9 

10U17  1 

24 

23  41  22.03 

9.1845 

N.  3  12  49.1 

19.804 

24 

123  3043 

9.1897 

N.12  39  32.7 

10.840  1 

X. 
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GREENWICH  MEAN-TIME: 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Boor. 

«..^ 

Dlft 
forlm. 

DUL 
forlm. 

Boor. 

Bight  AMieaston. 

DUU 
forlm. 

DeeUnatioii. 

Diff. 
forlm. 

SAT 

QRDA 

Y  21. 

MONDAY 

2a 

0 

h     m     ■ 

123  30.43 

■ 

3.1M7 

N.12°3^3Sl!7 

■ 
10.840 

0 

h     m     ■ 

3    6  40.73 

■ 
3.1664 

N.19°  1^  5^.1 

64)03 

1 

1  25  38.41 

3.1388 

12  49  50.8 

10.366 

1 

3    8  50.66 

3.1666 

19  22  51.2 

6.900 

2 

127  46.43 

3.1340 

13    0    4.4 

10.189 

2 

3  11    0.62 

3.1668 

19  28  42.1 

6.708 

3 

129  54.50 

3.1347 

13  10  13.4 

10.111 

3 

3  13  10.62 

9.1668 

19  34  26.9 

6.696 

4 

132    2.60 

3.1363 

13  20  17.7 

10.033 

4 

3  15  20.64 

9.1679 

1940    5.5 

6.603 

5 

1  34  10.74 

3,1360 

13  30  17.3 

9M6 

5 

3  17  30.68 

9.1676 

19  45  37.9 

6.480 

6 

1  36  18.91 

3.1366 

13  40  12.3 

9.8n 

6 

3  19  40.74 

9.1679 

19  51    4i2 

6.386 

7 

1  38  27.12 

3.1373 

13  50    2.5 

9.797 

7 

3  21  50.83 

9,1688 

19  56  24i2 

6J»1 

8 

140  35.37 

3,1379 

13  59  47.8 

9.716 

8 

3  24    0.94 

9.1686 

20    1  37.9 

6.177 

9 

1  42  43.67 

3.1386 

14    9  28.2 

9.633 

9 

3  26  11.06 

9.1689 

20    6  45.4 

6.073 

10 

1  44  52.01 

3.1393 

14  19    3.7 

9.661 

10 

3  28  21.20 

9.1691 

20  11  46.6 

4.068 

11 

1  47    0.39 

3.1400 

14  28  34.3 

9.469 

11 

3  30  31.35 

9,1693 

20  16  41.5 

4,869 

12 

1  49    8.81 

3.1407 

14  38    0.0 

9.3S6 

12 

3  32  41.52 

9.1606 

20  21  30.0 

4.766 

13 

1  51  17.28 

3.1414 

14  47  20.6 

9.801 

13 

3  34  51.71 

9.1699 

20  26  12.2 

4.669 

14 

1  53  25.79 

3.1423 

14  56  36.1 

9.316 

14 

3  37    1.91 

9,1700 

20  30  48.2 

4.648 

15 

1  55  34.35 

3.1439 

15    5  46.5 

9.130 

15 

3  39  12.11 

9,1701 

20  35  17.9 

4.449 

16 

1  57  42.95 

3.1486 

15  14  51.7 

9.043 

16 

3  41  22.33 

9,1703 

20  39  41.2 

4.336 

17 

1  59  51.59 

3.1443 

15  23  51.7 

8.967 

17 

3  43  32.56 

3,1703 

20  43  58.2 

4<^»0 

18 

2    2    OJ27 

3.1461 

15  32  46.6 

8.870 

18 

3  45  42.79 

3.1706 

20  48    8.8 

4.138 

1  ^^ 

2    4    9.00 

3.1460 

15  41  36.2 

8.783 

19 

3  47  53.03 

3.1706 

20  52  13.0 

4.016 

!20 

2    6  17.78 

3.1467 

15  50  20.4 

8.693 

20 

3  50    3J27 

3.1707 

20  56  10.8 

8i>10 

121 

2    8  26.60 

3.1474 

15  58  59.3 

8.603 

21 

3  52  13.52 

9,1707 

21    0    2,2 

8.804 

22 

2  10  35.46 

3.1481 

16    7  32.8 

8.613 

22 

3  54  23.76 

9.1707 

21    3  47.3 

8306 

23 

2  12  44.36 
SU 

3.1488 

NDAY 

N.16  16    0.9 
22. 

8.433 

23 

3  56  33.99 
TUI 

9.1706 

:SDA1 

Ni21    7  26.0 
:  24 

8.693 

0 

2  14  53.31 

3.1496 

N.16  24  23.6 

8.883 

0 

3  58  44.22 

9.1704 

N.21  10  58SI 

8.484 

1 

2  17    2.31 

3.1604 

16  32  40.8 

8.341 

1 

4    0  54.44 

9.1703 

21  14  24.0 

8J77 

2 

2  19  11.36 

3.1613 

16  40  52.5 

8.149 

2 

4    3    4.65 

9,1703 

21  17  43.4 

8.370 

3 

2  21  20.45 

3.1619 

16  48  58.6 

eM5 

3 

4    5  14.86 

3.1701 

21  20  56.4 

8.163 

4 

2  23  29.58 

3.1636 

16  56  59.1 

7.969 

4 

4    7  25.06 

9,1699 

21  24    2.9 

8364 

5 

2  25  38.76 

3.1634 

17    4  54.0 

7.868 

5 

4    9  35.25 

9.1607 

21  27    2.9 

3.047 

6 

2  27  47.98 

3.1641 

17  12  43.3 

7.774 

6 

4  11  45.43 

9.1604 

21  29  56.5 

3340 

7 

2  29  57.24 

3.1648 

17  20  26.9 

7.660 

7 

4  13  55.59 

9.1691 

21  32  43.7 

3.733 

8 

2  32    a55 

3.1666 

17  28    4.8 

7.664 

8 

4  16    5.73 

9.1669 

21  35  24.4 

3336 

9 

2  34  15.90 

3.1661 

17  35  37.0 

7U88 

9 

4  18  15.86 

9.1687 

21  37  58.6 

3318 

10 

2  36  25J38 

3.1667 

17  43    3.4 

7.393 

10 

4  20  25.97 

9.1683 

21  40  26.5 

3.410 

11 

2  38  34.70 

3.1674 

17  50  24.0 

7.397 

11 

4  22  36.05 

9.1678 

21  42  47.9 

3.303 

12 

2  40  44.17 

3.1681 

17  57  38.9 

7.300 

12 

4  24  46.10 

9.1674 

21  45    2.8 

3.104 

13 

2  42  53.67 

3.1666 

18    4  48.0 

7.101 

13 

4  26  56.13 

9.1669 

21  47  11.2 

3.087 

14 

2  45    3.21 

3.1698 

18  11  51.1 

7.001 

14 

4  29    6.13 

9.1664 

21  49  13.2 

1.970 

15 

2  47  12.80 

9.1600 

18  18  48.1 

6.903 

15 

4  31  16.10 

9.1660 

21  51    8.7 

1373 

16 

2  49  22.42 

3.1606 

18  25  39.3 

6.806 

16 

4  33  26.04 

9.1666 

21  52  57.8 

1.764 

17 

2  51  32.08 

3.1618 

18  32  24.7 

6.707 

17 

4  35  35.95 

9.1660 

21  54  40.4 

1366 

18 

2  53  41.79 

3.1630 

18  39    4Si 

6.607 

18 

4  37  45.82 

9.1644 

21  56  16.5 

1340 

19 

2  55  51.53 

3.1636 

18  45  37.6 

6.607 

19 

4  39  55.66 

9.1637 

21  57  46.2 

1.443 

20 

2  58    1.30 

3.1633 

18  52    5.0 

6.406 

20 

4  42    5.46 

9.1690 

21  59    9.5 

1336 

21 

3    0  11.10 

3.1638 

18  58  26.4 

6.306 

21 

4  44  15.21 

9,1631 

22    0  26.4 

1.336 

22 

3    2  20.94 

3.1644 

19    4  41.7 

6.304 

22 

4  46  24.91 

3.1613 

22    136.8 

1.130 

23 

3    4  30.82 

3.1660 

19  10  50.9 

6.103 

23 

4  48  34.56 

3.1603 

22    2  40.8 

1313 

24 

3    6  40.73 

9.1064 

N.19  16  54.1 

6.009 

24 

4  50  44.17 

3.1607 

N.22    3  38.5 

0306 
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Bight  AMeoskm. 

DHL 
forlm. 

DeolinAtioii. 

Biff, 
forlm. 

Hoar. 

Bight  AiOfliMlaa. 

DUL 
fittlm. 

forlm. 

WEDNESDAY  25. 

FRIDAY 

27. 

0 

h     m      ■ 
4  50  44.17 

■ 

NiB?  id&5 

H 

0.906 

0 

h     m      ■ 
6  32  57.30 

■ 
30)909 

NJWf  47^  1/.3 

3^069 

1 

4  52  53.73 

9.1569 

22    4  29.7 

0.799 

1 

635    2.69 

30)690 

20  43  15.2 

4J63 

2 

4  55    3.24 

S.1691 

22    5  14.5 

0399 

2 

6  37    7.97 

30)870 

20  39    7.4 

4.178 

3 

4  57  12.70 

3.1678 

22    5  52.8 

00H6 

3 

6  39  iai3 

30)661 

20  34  53.8 

4.979 

4 

4  59  22.11 

S.166S 

22    6  24.8 

0U79 

4 

6  41  iai7 

30)839 

20  30  34.7 

4J66 

5 

5    1  31.46 

3.1668 

22    6  50.4 

0J79 

5 

6  43  2ai0 

90)618 

20  26  10.0 

4.469 

6 

5    3  40.74 

3.1648 

22    7    9.5 

0.966 

6 

6  45  27.92 

90)794 

20  21  39.7 

4.661 

7 

5    5  49.97 

9.1688 

22    7  22.3 

0.160 

7 

6  47  32.63 

90)776 

20  17    3.8 

4.644 

8 

5    7  59.14 

3.1639 

22    7  28.7 

00)64 

8 

6  49  37.22 

90)766 

20  12  22.4 

4.736 

9 

5  10    8.24 

9.1611 

22    7  2a8 

00)69 

9 

6  51  41.69 

30)737 

20    7  35.4 

4JB96 

10 

5  12  17JJ7 

3.1600 

22    7  22.5 

0.166 

10 

6  53  46.05 

8oni8 

20    242.9 

4.919 

11 

5  14  26.23 

3.1489 

22    7    9.9 

0.968 

11 

6  55  50.30 

30)696 

19  57  45J0 

6.610 

12 

5  16  35.13 

3.1478 

22    a  51.1 

0.808 

12 

6  57  54.43 

30)679 

19  52  41.7 

6.100 

13 

5  18  43.96 

3.1406 

22    6  25.9 

0.473 

13 

6  59  5a44 

30)660 

19  47  33.0 

6.190 

14 

5  20  52.72 

3.1468 

22    5  54.4 

0.678 

14 

7    2    2.34 

30)640 

19  42  18.9 

6.900 

15 

5  23    1.40 

3.1441 

22    5  16.6 

0.689 

15 

7    4    6.12 

30)090 

19  36  59.5 

6.369 

16 

5  25  10.01 

3.1498 

22    4  32.5 

0.787 

16 

7    6    9.78 

30)601 

19  31  34.7 

6.466 

17 

5  27  18.54 

9.1416 

22    3  42.1 

0.803 

17 

7    8  13J« 

3.0663 

19  20    4.6 

6.646 

18 

5  29  26.98 

9.1409 

22    2  45.5 

0.996 

18 

7  10  16.76 

30)609 

19  20  29.2 

6.633 

19 

5  3135.35 

9.188B 

22    142.6 

1.100 

19 

7  12  20.07 

30)648 

19  14  48.6 

6.790 
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5  33  43.64 

9.1874 
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1.904 

20 
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30)693 
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6.806 
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1J07 
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7  16  26-^5 

30)604 
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6.803 

22 

5  37  59.97 

9.1846 

21  57  56.7 
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22 

7  18  29.31 

90)486 

18  57  15.6 
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23 

5  40    8.00 
THD 

3.1881 
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NjJl  56  29.0 
Y  26. 
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23 

7  20  32.16 
SATl 

90)406 

[JRDA 

N.18  51  144 
Y  28. 

60)67 

0 

5  42  15.93 

3.1817 

N51  54  55.1 

1.617 

0 

7  22  34.90 

90)447 

N.18  45    74 

6.163 

1 

5  44  23.79 

3.1808 

21  53  15.0 

1.790 

1 

7  24  37.52 

90M98 

18  38  55.7 

6387 

2 

5  46  31.56 

9.1987 

21  51  28.7 

1.898 

2 

7  26  40.03 
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18  32  39.0 

6.391 

3 
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9.1271 

21  49  36.2 

1.996 

3 

7  28  42.42 

90)800 
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6.464 

4 

5  50  46.81 

9.1366 

21  47  37.6 

9.098 

4 

7  30  44.70 

30)370 
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6U67 

5 

5  52  54.30 

3.1341 

21  45  33.0 

9.198 

5 

7  32  46.87 

30)369 

18  13  18.9 

6.170 

6 

5  55    1.70 

9.1996 

2143  22.3 

9.398 

6 

7  34  48.93 

90)834 

18    6  42.1 

6.663 

7 

5  57    9.00 

9.1908 

21  41    5.7 

9.897 

7 

7  36  50.88 

90)816 

18    0    0.4 

6.796 

8 

5  59  16i» 

3.1191 

21  38  43.1 

9.497 

8 

7  38  52.72 

90)997 

17  53  13.9 

6.816 

9 

6    1  23.30 

3.1176 

21  36  14.5 

9.696 

9 

7  40  54.45 

90)979 

17  46  22.6 

6.896 

10 

6    3  30.30 

3.1166 

21  33  40.0 

9.094 

10 

7  42  56.07 

30)961 

17  39  26.4 

6.976 

11 

6    5  37i20 

3.1141 

21  30  59.7 

9.793 

11 

7  44  57.58 

90)344 

17  32  25.4 

70)67 

12 

6    7  44.00 

3.1196 

21  28  13.4 

9.899 

12 

7  46  58.99 

90)996 

17  25  19J5 

7.137 

13 

6    9  50.70 

3.1106 

21  25  21.1 

90)99 

13 

7  49    0.29 

90)907 

17  18    9.0 

7.917 

14 

6  11  5739 

3.1090 

21  22  22.7 

80)99 

14 

7  51    1.48 

9.0169 

17  10  5a7 

7.996 

15 

6  14    3.78 

3.1073 

21  19  18.3 

8.191 

15 

753    2.56 

9.6171 

17    3  33.6 

7J74 

16 

6  16  10.16 

3.1664 

21  16    8.1 

8.919 

16 

7  55    3.54 

3.6166 

16  56    8.9 

7.461 

17 

6  18  16.43 

3.1037 

21  12  52.0 

8.817 

17 

7  57    4.42 

30)136 

16  48  39.6 

7.608 

18 

6  20  22.60 

3.1619 

21    9  30.1 

8.413 

18 

7  59    5M 

3.6131 

16  41    5.6 

7.686 
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6  22  28.06 

3.1001 

21    6    2.4 

8.610 

19 

8    1    5.88 

30)106 

16  33  27.1 

7.661 

20 

6  24  34.61 

30)663 

21    2  28.9 

3.006 

20 

8    3    a46 

30)066 

16  25  44.0 

7.766 

21 

6  26  40.44 

S4W64 

20  58  49.6 

3.703 

21 

8    5    6il3 

30)071 

16  17  56.4 

7.860 

22 

6  28  46.17 

301946 

20  55    4.6 

3.799 

22 

8    7    7.31 

30)066 

16  10    4.3 

7.906 

23 

6  30  51.79 

.30)997 

20  51  13.8 

3.806 

23 

8    9    7.59 

30)040 

16    2    7.7 

7J66 

24 

6  32  57.30 

90)909 

N.20  47  17.3 

3.969 

24 

8  11    7.78 

3.0034 

N.15  54    6.6 

6.066 
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LUNAR  DISTANCES. 


S"" 


Bter'f  Name 

and 

Podtlon. 


la 


a  Arietis  W. 

Mars  W. 

Aldebaran  W, 

Regulus  E. 

Saturn  £. 

Spica  E. 

Jupiter  £. 

a  Arietis  W. 

Mars  W. 

iUdebaran  W. 

Saturn  £. 

Spiea  E. 

Jupiter  E. 

Mars  W. 

Aldebaran  W. 

Pollux  W. 

Saturn  E. 

Spiea  E. 

Jupiter  E. 

Mare  W. 

Aldebaran  W. 

Pollux  W. 

Spica  E. 

Jupiter  E. 

An  tares  £. 

Aldebaran  W. 

Pollux  W. 

Spica  E. 

Jupiter  E. 

Antares  E. 

PoUux  W. 

Regulus  W. 

Jupiter  E. 

Antares  E. 

Pollux  W. 

Regulus  W. 

Antares  £. 

Regulus  W. 

Saturn  W. 

Antares  E. 

a  AquilsB  E. 


9     Regulus        W. 
Saturn  W. 

a  Aquilfls      E. 


Noon. 


Regulus   W. 
Satnm    W. 


78  34  59 
58  23  1 

45  33  35 
34  35  35 

70  29  43 
88  17  21 
93  22  50 

90  32  31 
69  50  40 

57  30  21 

58  29  52 
76  14  50 
81  19  17 

81  29  29 
69  39  45 
28  45  37 

46  21  2 

64  1  9 
69  4  39 

93  21  30 

82  3  2 

40  37  16 
5]  34  20 
56  37  10 
97  4  20 

94  40  46 
.52  57  7 
38  53  29 
43  56  42 
84  24  52 

65  37  14 
28  35  9 
31  4  59 

71  31  13 

78  33  43 

41  33  58 
58  24  20 


P.L. 

of 

Diff. 


8051 
8336 
8061 
8060 
8033 
8019 
8014 

9M0 
8173 
3989 
3981 
3960 


8096 
3909 
8168 


SOU 
8836 
30ft4 
3805 
3806 
3B15 

3748 
3831 
3736 
3738 
3783 

S719 
3731 
3084 
3655 

3638 
3613 
3587 


IIP»- 


54  39  45  3533 

20   19     8  3761 

45    5  52  3531 

98      6      9j  9958 

68   18  30*  3473 

33  22  41  3537 

85  52    5:  3896 


81  58    6 
46  54  23 


3419 
3440 


4'  ^ 
59  48^27 
47  2  32 
7  1 
0  11 
86  47  32 
91  52  55 


80 


33 


92  2  56 

71  17  21 

59  0  48 

56  59  15 

74  43  47 

79  48  6 

82  57  44 
71  11  53 
30  12  30 
44  49  19 
62  28  33 
67  31  58 

94  51  29 

83  36  58 
42  8  27 
49  59  59 

55  2  48 

95  30  11 

96  16  29 
54  31  8 
37  17  24 

42  20  46 

82  48  55 

67  13  28 
30  11  21 
29  27  58 
69  53  33 

80  11  48 

43  12  37 

56  45  7 

56  30  12 
21  54  27 
43  25  22 
96  35    3 


P.L. 
Of 
IMff. 


0  23 
3    3; 


70 
35 
84  19  41 

83  41  14 
48  37     1 


8043 
8330 
8053 
8078 
8027 
8014 
8006 

9981 
8164 
9979 
9975 
9961 
9945 

8086 
9898 
8139 
9933 
3876 
3878 

8000 
3815 
S9S5 
3796 
3796 
3606 

3783 
3807 
3716 
37S6 
3723 

3709 
3704 
3688 
3646 

3638 
3601 
3580 

3635 
3717 
3536 
3946 

3465 

3693 
3802 

3413 
9431 


Vlh. 


81  33  28 
61  14 
48  31  40 
31  38  25 

67  30  32 
85  17  36 
90  22  52 

93  33  32 

72  44  13 
CO  31  27 

55  28  31 

73  12  33 
78  16  44 

84  26  11 
72  44  14 
31  40  4 
43  17  28 
60  55  44 
65  59  4 

96  21  42 

85  11  7 

43  40  2 
48  25  26 
53  28  15 
93  55  49 

97  52  26 

56  5  27 
35  41  6 

40  44  41 
81  12  45 

68  49  56 
31  47  55 
27  50  55 
68  15  40 

81  50  5 

44  51  31 
55  5  44 

58  10  50 
23  30  44 

41  44  44 
95  3  43 

71  42  26 
36  43  46 

82  47  12 

85  24  30 
50  19  521 


P.L. 

of 

DIff. 


8086 
8233 
8048 
8077 
8033 
8007 
8001 

9978 
8155 


9949 
9937 

3075 
9888 
8096 
9915 
9866 
9863 


9804 
9916 
9786 
9787 
9794 

9733 
9794 
9707 
9719 
9713 

3698 


9688 

9630 
9691 
9673 

3617 
3681 
3630 
3937 

9458 
9107 


9407 
9433 


I». 


P.L. 
of 
Dlff. 


83'  2' 5^ 
62  39  44 

50  0  59 
30  9  47 
66  0  46 
83  47  32 
88  52  40 

95  4  19 
74  11  16 
62  2  19 
53  57  38 
71  41  8 
76  45  12 

85  54  51 
74  16  48 

33  8  16 
41  45  28 
59  22  42 
64  25  54 

97  52  8 

86  45  30 

45  12  0 

46  50  40 

51  53  30 
92  21  13 

V9  28  36 
57  40  3 

34  4  35 
39  8  26 
79  36  22 

70  26  39 
33  24  50 
26  13  50 
66  37  36 


8314 
8084 
8076 
8014 
8CC0 
9998 

9964 
8146 
9969 
9961 
S984 


9877 
8069 
9909 

9867 


9976 
9794 
9890 
9776 
9777 
9784 

9718 
9781 
9697 
9711 
9708 

9687 
9676 
9683 


83  28  33  9619 

46  30  39  9660 

53  26    10'  9664 

59  31  39  9509 

25      7  50|  9647 

40    3  58  9616 

93  32   11  9998 

73  24  39  8480 

38  24  50  9494 

81    14  39,  9887 


87 
52 


7  55 
2  56 


9409 
9418 


XIV. 
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GREEISWICH  MEAN 

XTME, 

LUNAR  DISTANCES. 

1 

star's  Name 

and 

Poeition. 

Midnight. 

P.L. 

of 

Dtff. 

XY^ 

P.L. 
of 

Dur. 

xvnih 

P.L. 
of 

Dur. 

XXIh. 

PL. 
of 

Dur. 

a  AnetiS 

W. 

s^ssi^ 

aos3 

S6    2'l# 

8016 

8/32' 11 

aooe 

89°  2'  1^ 

9996 

Mars 

W. 

64    5  37 

8007 

65  31  38 

3190 

66  57  48 

8100 

68  24    9 

8183 

Aldebaraa 

w. 

51  30  29 

aoae 

53    0  10 

8017 

54  30    2 

8007 

56    0    6 

39pe 

Regulufl 

E. 

28  41     8 

a074 

27  12  30 

8079 

25  43  55 

8063 

24  15  24 

3087 

Saturn 

E. 

64  30  51 

aoo9 

63    0  49 

8003 

61  30  39 

3996 

60    0  20 

3988 

Spica 
Jupiter 

E. 

82  17  19 

3093 

80  46  56 

3986 

79  16  24 

3977 

77  45  42 

3960 

E. 

87  22  19 

3965 

85  51  48 

3078 

84  21    8 

3970 

82  50  18 

3963 

2 

a  Arietifl 

W. 

96  35  17 

3966 

98    6  26 

3946 

99  37  46 

3037 

101    9  18 

3937 

Mars 

w. 

75  38  31 

8136 

77    5  57 

8136 

78  33  35 

3115 

80    1  26 

3106 

Aldebaraa 

w. 

63  33  23 

3950 

65    4  39 

9939 

66  36    8 

3929 

68    7  50 

,      3919 

Saturn 

E. 

52  26  36 

3964 

50  55  25 

3947 

49  24    6 

3940 

47  52  38 

S984 

Spica 
Jupiter 

E. 

70    9  32 

3934 

68  37  43 

3016 

67    5  43 

3906 

65  33  32 

9897 

E. 

75  13  29 

3919 

73  41  34 

3909 

72    9  27 

3901 

70  37    9 

9891 

3 

Mars 

W. 

87  23  45 

8064 

88  52  51 

8043 

90  22  11 

8033 

91  51  44 

8033 

Aldebaran 

W. 

75  49  36 

9867 

77  22  37 

3857 

78  55  52 

3846 

80  29  20 

3836 

Pollux       • 

W. 

34  37    3 

8043 

36    6  23 

8018 

37  36  13 

3996 

39    6  31 

3974 

Saturn 

E. 

40  13  21 

3905 

38  41    9 

3901 

37    8  52 

3899 

35  36  32 

3896 

Spica 

E. 

57  49  28 

3B46 

56  16    0 

3836 

54  42  19 

3837 

53    8  26 

9817 

Jupiter 

E. 

^52  34 

3843 

61  19    2 

3833 

59  45  17 

3834 

58  11  20 

3814 

4 

Mars 

W. 

79  22  48 

3068 

100  53  41 

3957 

102  24  48 
91  29  58 

3946 

103  56    8 

9986 

Aldebaran 

W. 

88  20    6 

9784 

89  54  55 

3773 

9708 

93    5  15 

9768 

PoUux 

W. 

46  44  20 

3883 

48  17    2 

3866 

49  50    4 

9861 

51  23  26 

9836 

Spica 
Jupiter 

E. 

45  15  40 

3766 

43  40  26 

3766 

42    5    0 

3746 

40  29  21 

9786 

E. 

50  18  32 

3767 

48  43  21 

3760 

47    8    0 

3750 

45  32  27 

3741 

Antares 

E. 

90  46  24 

3n8 

89  11  21 

3763 

87  36    5 

3753 

86    035 

3748 

5 

Aldebazti 

W. 

101    4  58 

3704 

102  41  32 

3696 

104  18  19 

3686 

105  55  19 

9675 

Pollux 

W. 

59  14  56 

3768 

60  50    6 

3756 

62  25  33 

3743 

64    1  16 

9789 

Spica 

Jupiter 

Antares 

E. 

32  27  51 

3688 

30  50  55 

9678 

29  13  46 

9669 

27  36  25 

9660 

E. 

37  32    1 

3706 

35  55  28 

3698 

34  18  46 

3693 

32  41  56 

3687 

E. 

77  59  46 

9893 

76  22  57 

3684 

74  45  55 

3674 

73    8  40 

9666 

6 

PoUux 

W. 

72    337 

3677 

73  40  48 

9666 

75  18  13 

3657 

76  55  51 

9646 

Regulus 

W. 

35    2    4 

9660 

36  39  37 

9648 

38  17  27 

9635 

39  55  34 

9693 

Jupiter 

E. 

24  36  46 

3686 

22  59  47 

9693 

21  22  57 

3709 

19  46  20 

9716 

Antares 

B. 

64  59  20 

3630 

63  20  52 

9613 

61  42  13 

3608 

60    322 

9606 

7 

PoUux 

W. 

85    7  12 

3603 

86  46    3 

9694 

88  25    6 

3666 

90    4  20 

9578 

Be^us 

W. 

48  10    2 

3669 

49  49  39 

3660 

51  29  29 

3661 

53    9  31 

9648 

Antares 

E. 

51  46  25 

3667 

50    6  31 

3660 

48  26  27 

3643 

46  46  14 

9687 

8 

Begulus 

W. 

61  32  40 

3601 

63  13  52 

3494 

64  55  14 

3486 

66  36  47 

3479 

Saturn 

W. 

26  45  41 

9618 

28  24  11 

3696 

30    3  13 

3674 

31  42  43 

9664 

Antares 

E. 

38  23    5 

3611 

36  42    7 

3606 

35    1    2 

3603 

33  19  52 

3499 

a  AquilsB 

E. 

92    028 

3930 

90  28  34 

3013 

88  56  32 

9907 

87  24  22 

9901 

9 

Regulus 

W. 

75    7    3 

3444 

76  49  35 

3438 

78  32  16 

3431 

80  15    6 

?4M 

Saturn 

W. 

40    6  12 

3483 

41  47  51 

3470 

43  29  46 

3459 

45  11  57 

3448 

a  Aqnilas 

E. 

79  42    3 

3886 

78    9  29 

3886 

76  36  47 

3886 

75    4  10 

3887 

10 

R^ulus 
Saturn 

W. 

88  51  27 

3396 

90  35    7 

3390 

92  18  56 

9886 

94    2  52 

3379 

W. 

53  46  12 

3405 

55  29  39 

3898 

57  13  17 

9890 

58  57    6 

3383 
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XV. 


GREENWICH  MEAN  ' 

riME. 

LUNAR  DISTANCES. 

ii 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L.    ! 

and 

Noon. 

of 

nih. 

of 

VJh. 

of 

IXh. 

of 

p 

PodUon 

DIff. 

our. 

Diff. 
3396 

DIE 

10 

Spica 

W. 

27°  55' 56 

3408 

29'' 39'  1^ 

8401 

3f  22'4^ 

33°  6'2^ 

3389 

Jupiter 
a  AquilsB 

W. 

23  53  22 

3464 

25  35  26 

3460 

27  17  50 

8436 

29    033 

9434 

E. 

73  31  34 

3890 

71  59    2 

3894 

70  26  35 

8899 

68  54  15 

9906 

Sun 

E. 

119  32  36 

3748 

117  57    0 

3741 

116  21  14 

3734 

114  45  19 

3738 

11 

Saturn 

W. 

60  41    5 

3378 

62  25  14 

3370 

64    9  32 

3364 

65  53  59 

3367 

Spica 

W. 

41  47  10 

3369 

43  31  43 

3364 

45  16  24 

3348 

47    1  13 

3843 

Jupiter 
a  Aquile 

W. 

37  38  15 

3878 

39  22  29 

3364 

41    6  56 

3366 

42  51  34 

3348 

E. 

61  15  11 

3900 

59  44    8 

3977 

58  13  27 

3997 

56  43  10 

8018 

Sun 

E. 

106  43  38 

3096 

105    6  52 

3690 

103  29  59 

3684 

101  52  58 

3679 

12 

Saturn 

W. 

74  38  24 

3339 

76  23  41 

3334 

78    9    5 

3330 

79  54  36 

3814 

Spica 

W. 

55  47  10 

3319 

57  32  42 

3313 

59  18  22 

3809 

61    4    8 

3304 

Jupiter 
a  AquilaB 

W. 

51  37  18 

3316 

53  22  54 

3310 

55    8  39 

3304 

56  54  32 

3399 

E. 

49  19  41 

8177 

47  53    4 

3333 

46  27  21 

3378 

45    2  38 

3399 

Sun 

E. 

93  46    2 

3666 

92    8  17 

3647 

90  30  26 

3643 

88  52  28 

3688 

13 

Saturn 

W. 

88  43  53 

SS94 

90  30    2 

3390 

92  16  16 

3387 

94    235 

8383 

Spica 

W. 

69  54  33 

3386 

71  40  55 

3381 

73  27  23 

3377 

75  13  56 

3373 

Jupiter 

W. 

65  45  51 

3376 

67  32  27 

3371 

69  19    9 

3367 

71    5  57 

3363 

Antares 

W. 

24  43  16 

3860 

2628    3 

3338 

28  13    7 

3338 

29  58  26 

3317 

Sun 

E. 

80  41    7 

3616 

79    2  33 

3613 

77  23  55 

3609 

75  45  12 

3606 

14 

Spica 

W. 

84    7  51 

3360 

85  54  50 

3368 

87  41  52 

3366 

89  28  57 

3363 

Jupiter 

W. 

80    1  16 

3347 

81  48  33 

3346 

83  35  54 

3343 

85  23  18 

3341    ' 

Antares 

W. 

38  47  48 

3386 

40  34    5 

3383 

42  20  29 

3380 

44    6  58 

3377 

Sun 

E. 

67  30  32 

3693 

65  51  26 

3690 

64  12  17 

3668 

62  33    5 

3686 

a  Arietta 

E. 

108  55    3 

8396 

107    8  56 

3391 

105  22  44 

3389 

103  36  28 

3386 

15 

Jupiter 

W. 

94  20  54 

3336 

96    8  29 

3336 

97  56    4 

3336 

99  43  39 

3386 

Antares 

W. 

53    0  27 

3306 

54  47  17 

3364 

56  34    9 

3964 

58  21    2 

3364 

Sun 

E. 

54  16  48 

3686 

52  37  33 

3666 

50  58  18 

3666 

49  19    4 

3688 

a  Arietis 

E. 

94  44  26 

3380 

92  57  57 

3380 

91  11  28 

3379 

89  24  58 

3979 

16 

Antares 

W. 

67  15  24 

3368 

69    2  11 

8370 

70  48  55 

3373 

72  35  36 

3374 

Sun 

E. 

41    3  44 

3606 

39  24  56 

3610 

37  46  14 

3616 

36    7  39 

3693 

a  Arietis 

E. 

80  32  48 

3387 

78  46  30 

3390 

77    0  16 

33M 

75  14    7 

3396 

21 

a  AquilaB 

W 

83    9  40 

8066 

84  38  33 

3076 

86    7  12 

8069 

87  35  35 

3103 

Sun 

W. 

23  52  45 

3047 

25  21  59 

3066 

26  51    4 

3064 

28  19  58 

3073 

Mars 

E. 

43  13  29 

8836 

41  39  33 

3840 

40    5  57 

3866 

38  32  41 

3870 

Aldebaran 

E. 

44  44  24 

3661 

43    6  52 

3679 

41  29  44 

3696 

39  52  59 

3713 

PoUux 

E. 

86  55  26 

3687 

85  18  29 

3701 

83  41  50 

3716 

82    530 

3730 

22 

a  Aquile  • 

W. 

94  53  18 

8177 

96  19  55 

3193 

97  46  12 

3311 

99  12    8 

3399 

Sun 

W. 

35  41  31 

8136 

37    9    9 

3138 

38  36  32 

3163 

40    3  39 

3166 

Mars 

E. 

30  51    7 

3946 

29  19  46 

3963 

27  48  45 

3977 

26  18    3 

3993 

Aldebaran 

E. 

31  55  17 

3811 

30  21    3 

3833 

28  47  18 

3866 

27  14    2 

3879 

PoUux 

E. 

74    8  49 

3806 

72  34  28 

3831 

71    0  27 

3637 

69  26  47 

3863 

23 

Sun 

W. 

47  15  23 

3338 

48  40  59 

8343 

50    6  19 

8363 

51  31  25 

3366 

Venus 

W. 

22  52  51 

3363 

24  16    1 

3363 

25  39    0 

8373 

27    1  48 

3381 

f 

Pollux 

E 

61  43  24 

3930 

60  11  43 

3946 

58  40  22 

3961 

57    9  20 

9976 

L 

Regulus 

E. 

98  18  37 

3861 

96  45  28 

1      ^" 

95  12  35 

1   '^ 

93  39  58 

3898 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Star's  NaoM 

P.L. 

P.L. 

P.L. 

P.L. 

•nd 

Midnight. 

of 

XVh. 

of 

xvmh 

of 

XXIh 

of 

PositioD 

DIff. 

our. 

DUL 

Dlff. 

10 

Spica 

W. 

34^50'!^ 

3869 

36  34'l§ 

3876 

38"^  18'  2^ 

9871 

40°  2'  4^ 

2865 

Jupiter 
a  AquilaB 

W. 

30  43  34 

3419 

32  26  51 

3401 

34  10  24 

9300 

35  54  13 

9381 

E. 

67  22    2 

9919 

65  49  59 

9998 

64  18    9 

9933 

62  46  32 

9946 

Sun 

E. 

113    9  16 

3799 

111  33    5 

9714 

109  56  44 

9708 

108  20  15 

9709 

11 

Saturn 

W. 

67  38  35 

9351 

69  23  20 

9346 

71    8  13 

3840 

72  53  14 

9834 

Spica 

W. 

48  46  10 

3338 

50  31  14 

9883 

52  16  25 

9898 

54    1  44 

9328 

Jupiter 
a  AquilsB 

W. 

44  36  23 

3341 

46  21  23 

9334 

48    633 

9898 

49  51  51 

9899 

E. 

55  13  19 

8041 

53  43  57 

3069 

52  15    9 

8103 

50  47    3 

3139 

Sun 

E. 

100  15  50 

3074 

96  38  35 

9667 

97    1  11 

3669 

95  23  40 

3657 

.    12 

Saturn 

W. 

81  40  15 

3310 

8326    0 

9806 

85  11  52 

3301 

86  57  50 

3998 

Spica 

W. 

62  50    1 

3800 

64  36    0 

3996 

6622    5 

3299 

68    8  16 

3388 

Jupiter 
a  AquilsD 

W. 

58  40  33 

3994 

60  26  42 

9389 

62  12  58 

9984 

63  59  21 

9279 

E. 

43  39    0 

3394 

42  16  37 

8408 

40  55  37 

3555 

39  36  13 

3651 

Sun 

E. 

87  14  24 

9639 

85  36  13 

9699 

83  57  57 

9094 

82  19  35 

9090 

13 

Saturn 

W. 

95  48  59 

9981 

97  35  27 

3378 

99  21  59 

9975 

101    8  35 

9973 

Spica 

W. 

77    0  35 

9971 

78  47  17 

9968 

80  34    4 

9965 

82  20  55 

9969 

Jupiter 

W. 

72  52  51 

9960 

74  39  50 

3956 

76  26  54 

9953 

78  14    3 

9250 

Antares 

W. 

31  44    0 

3311 

33  29  44 

3304 

35  15  38 

9998 

37    1  40 

9294 

Sun 

E. 

74    6  24 

9601 

73  27  31 

3599 

71  48  35 

3596 

69    935 

9594 

14 

Spica 

W. 

91  16    6 

9959 

98    3  16 

3351 

94  50  28 

3349 

96  37  42 

3349 

Jupiter 

W. 

87  10  45 

9930 

88  58  15 

398T 

90  45  47 

3387 

92  33  20 

9286 

Antares 

W. 

45  53  32 

9973 

47  40  11 

9971 

49  26  53 

3968 

51  13  39 

9267 

Sun 

E. 

60  53  51 

9M5 

59  14  36 

9585 

57  35  20 

3585 

55  56    4 

9565 

a  Arietis 

E. 

101  50    8 

9986 

100    3  46 

9988 

98  17  21 

9981 

96  30  54 

9281 

15 

Jupiter 

W. 

101  31  14 

3987 

103  18  47 

9987 

105    6  19 

9989 

107  53  49 

3341 

Antares 

W. 

60    7  56 

9964 

61  54  49 

9964 

63  41  42 

9964 

65  28  34 

3266 

Sun 

E. 

47  39  52 

3590 

46    0  43 

9593 

44  21  39 

9590 

42  42  39 

3600 

a  Arietis 

E. 

87  38  28 

3381 

85  52    0 

9989 

84    534 

3283 

82  19  10 

3285 

16 

Antares 

W. 

74  22  13 

3378 

76    8  45 

9981 

77  55  12 

3986 

79  41  32 

3989 

Sun 

E. 

34  29  14 

3630 

32  51    0 

9688 

31  12  56 

9648 

29  35    6 

9660 

a  Arietis 

E. 

73  28    4 

3809 

71  42    7 

9306 

69  56  16 

9811 

68  10  32 

9316 

21 

a  AquilaB 

W. 

89    3  42 

3115 

90  31  33 

3180 

91  59    6 

3145 

93  26  21 

3160 

Sun 

W. 

29  48  42 

3081 

31  17  15 

8099 

32  45  34 

3104 

34  13  39 

3114 

Mars 

E. 

36  59  44 

3885 

35  27    6 

9900 

33  54  47 

9915 

32  22  47 

9931 

Aldebaran 

E. 

38  16  37 

9789 

36  40  40 

9750 

35    5    7 

9769 

33  29  59 

9789 

PoUttx 

E. 

80  29  30 

r44 

78  53  49 

9760 

77  18  29 

3775 

75  43  29 

9791 

22 

a  AquilaB 

W. 

100  37  43 

8347 

102    2  56 

8966 

103  27  47 

8985 

104  52  16 

3304 

Sun 

W. 

41  30  30 

3178 

42  57    6 

8190 

44  23  27 

8203 

45  49  33 

8216 

Mars 

E. 

24  47  40 

8007 

23  17  36 

8099 

21  47  51 

3038 

20  18  25 

8064 

Aldebaran 

E. 

25  41  16 

3907 

24    9    6 

9987 

22  37  34 

9968 

21    6  41 

8001 

Pollux 

E. 

67  53  27 

3868 

66  20  27 

3883 

64  47  46 

9898 

63  15  25 

9914 

23 

Sun 

W. 

52  56  16 

8978 

54  20  53 

8390 

55  45  16 

8809 

57    925 

8313 

Venus 

W. 

28  24  26 

«3B0 

29  46  54 

8400 

31    9  11 

8409 

32  31  17 

3419 

Pollux 

E. 

55  38  37 

9999 

54    8  14 

3008 

52  38  11 

8094 

51    8  28 

8040 

R^ulus 

E. 

92    7  37 

9909 

90  35  30 

3999 

89    3  39 

9934 

87  32    3 

9945 

54 


MARCH,    1863. 


XVII. 


1 

GREENWICH  MEAN  TIME.                                             ' 

LUNAB  DISTANCES. 

h 

SUr'f  Nan 

M 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

and 

Noon. 

of 

UP*- 

of 

Vlh. 

of 

IXh. 

of      1 

1^ 

24 

PoflitioiL 

Dlff. 

DUE. 

DUE. 

Diff. 

Sun 

w. 

58°  33' 2^ 

8S94 

59V  & 

8386 

6f20'3# 

8846 

62°  43' 5^ 

8866 

VenuB 

w. 

33  53  12 

8407 

35  14  58 

8487 

36  36  33 

8446 

37  57  58 

8464 

a  Arietis 

w. 

27  38  54 

3067 

29    7  19 

3087 

30  35  45 

8085 

32    4  13 

8064 

Pollux 

E. 

49  39    5 

8056 

48  10    2 

3078 

46  41  19 

3069 

45  12  56 

8106 

Regulus 

E. 

86    0  41 

3956 

84  29  32 

9966 

82  58  37 

9977 

81  27  55 

3966 

25 

Sun 

W. 

69  37  49 

8400 

71    0    6 

3408 

72  22  14 

8416 

73  44  14 

8491 

Venus 

W. 

44  42  41 

8495 

46    3  11 

3603 

47  23  33 

8608 

48  43  48 

8616 

a  Ariedfl 

W. 

39  26  30 

3090 

40  54  52 

8093 

42  23  10 

8006 

43  51  25 

8099 

PoUux 

E. 

37  56  18 

8198 

36  30    7 

8990 

35    4  22 

8949 

33  39    3 

8267 

Regulus 

E. 

73  57  18 

8099 

72  27  41 

8088 

70  58  15 

3046 

69  28  59 

8063 

26 

Sun 

W. 

80  32  32 

8447 

81  53  55 

3461 

83  15  14 

8464 

84  36  29 

8467 

Veuus 

W. 

55  23  28 

8640 

56  43    8 

3644 

58    2  44 

3546 

59  22  18 

8647 

a  Arietis 

W. 

51  11  53 

3110 

42  39  51 

8110 

44    7  48 

3119 

45  35  43 

8118 

Regulus 

E. 

62    4  32 

3080 

60  35  58 

8066 

59    730 

8089 

57  39    7 

8093 

Saturn 

E. 

96    6  17 

3060 

94  37  19 

8066 

93    8  27 

3069 

91  39  39 

8071 

27 

Sun 

W. 

91  22  10 

8468 

92  43  16 

8468 

94    4  22 

3463 

95  25  28 

8461 

Venus 

W. 

65  59  39 

8663 

67  19    5 

3669 

68  38  32 

3650 

69  58    1 

8646 

a  Arietis 

W. 

62  55  10 

8119 

64  23    5 

8111 

65  51     1 

8110 

67  18  59 

8106 

Aldebaran 

W. 

29  54  14 

3149 

31  21  24 

3ia 

32  48  41 

8187 

34  16    6 

8181 

Mars 

W. 

27    7  34 

8303 

28  31  42 

3309 

29  55  51 

8800 

31  20    2 

8S99 

Regulus 

E. 

50  18    6 

3106 

48  50    2 

3106 

47  21  59 

81C6 

45  53  57 

8107 

Saturn 

E. 

84  16  14 

3078 

82  47  37 

3on 

81  18  59 

3on 

79  50  21 

8076 

28 

Sun 

W. 

102  11  36 

8446 

103  33    1 

8441 

104  54  31 

8486 

106  16    7 

8481 

Venus 

W. 

76  36    5 

8539 

77  55  54 

3697 

79  15  48 

8699 

80  35  48 

8616 

a  Arietis 

W. 

74  39  41 

3090 

76    8    3 

8066 

77  36  30 

8081 

79    5    3 

8074 

Aldebaran 

W. 

41  35    2 

8099 

43    3  13 

3093 

44  31  31 

8067 

45  59  57 

8079 

Ma» 

W. 

38  21  36 

8983 

39  46    7 

8979 

41  10  43 

8974 

42  35  25 

8S60 

R^;ulus 
Spica 

E. 

38  33  54 

3108 

37    5  54 

3106 

35  37  52 

8106 

34    950 

8106 

E. 

92  16  54 

3056 

90  47  51 

8069 

89  18  42 

8047 

87  49  28 

8049 

Jupiter 

E 

94  56  24 

3039 

93  26  47 

8096 

91  57    5 

8090 

90  27  17 

8016 

29 

a  Arietis 

W. 

86  29  40 

8oa 

87  59    0 

8084 

89  28  30 

3096 

90  58  10 

8018    1 

Aldebaran 

W. 

53  24  26 

3039 

54  53  50 

3031 

56  S3  24 

3099 

57  53  10 

8013    ' 

Mars 

W. 

49  40  40 

8986 

51    6    8 

8997 

52  31  45 

8918 

53  57  33 

SS09 

Saturn 

E. 

60  33  20 

8099 

59    3  43 

3099 

57  33  58 

8016 

56    4    4 

8006    > 

Spica 

E. 

80  21  31 

3009 

78  51  30 

8003 

77  21  21 

9996 

75  51    2 

9966    . 

Jupiter 

E. 

82  56  82 

9983 

81  25  58 

9976 

79  55  15 

9969 

78  24  23 

9960 

30 

a  Arietis 

W. 

98  29  14 

9971 

100    0    3 

9969 

101  31    4 

S061 

103    2  18 

9940' 

Aldebaran 

W. 

65  25    3 

9961 

66  56    5 

9960 

68  27  21 

9989 

69  58  51 

9997 

Mars 

W. 

61    9  21 

3158 

62  36  20 

8148 

64    332 

8187 

65  30  57 

8U4    j 

PoUux 

W. 

24  54  11 

8396 

26  17  53 

8977 

27  42  31 

8988 

29    8    1 

8191 

Saturn 

E. 

48  32  28 

9974 

47    1  43 

9967 

45  30  49 

9960 

43  59  46 

9968    1 

Spica 

E. 

68  16  38 

3939 

66  45    9 

9998 

65  13  26 

9917 

63  41  29 

3906    1 

Jupiter 

E. 

70  47  17 

9914 

69  15  16 

9904 

67  43    2 

3694 

66  10  35 

9883    ■ 

1 

31 

Aldebaran 

W. 

77  40    6 

3866 

79  13    8 

9868 

80  46  27 

9641 

82  20    2 

9897 

Mars 

W. 

72  51  45 

3063 

74  20  40 

8049 

75  49  52 

8036 

77  19  21 

8099 

Pollux 

AV. 

36  26  22 

3036 

37  55  51 

3010 

39  25  51 

9986 

40  56  21 

9963 

Spica 

E. 

55  58    8 

3847 

54  24  41 

9836 

52  50  59 

9698 

51  17     1 

9810 

Jupiter 

E. 

58  24  51 

3898 

56  50  59 

9816 

55  16  52 

9806 

53  42  30 

«rw> 

XVIII. 
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65 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

ii 

Ster'i  NaoM 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

Uid 

Midnight. 

of 

XVi»- 

of 

XVIIP*. 

of 

XXIh. 

of 

34 

Positioo. 

^ 

Diff. 

ms. 

DUL 

Dur. 

Sun 

W. 

64°  y  i 

3365 

65°  30'     f 

8374 

66°  52' 4# 

3383 

68°  15  2d 

3393 

Venus 

W. 

39  19  13 

3463 

40  40  19 

3471 

42    1  15 

8480 

43  22    2 

3487 

a  Arietis 

w. 

33  32  42 

8063 

35    1  12 

3085 

36  29  40 

8067 

37  58    6 

8088 

Pollux 

E. 

43  44  53 

8133 

42  17  11 

8141 

40  49  51 

^150 

39  22  53 

8178 

Begulufl 

E. 

79  57  25 

3994 

78  27    5 

8005 

76  56  58 

8014 

75  27    3 

8033 

25 

Sun 

W. 

75    6    7 

3438 

76  27  52 

3433 

77  49  31 

3436 

79  11    4 

3443 

Venus 

W. 

50    3  56 

8530 

51  23  58 

3536 

52  43  53 

35S1 

54    3  43 

8535 

a  Arietis 

W. 

45  19  36 

3101 

46  47  44 

31M 

48  15  49 

,  8106 

49  43  52 

8107 

PoUux 

E. 

32  14  13 

8394 

30  49  54 

3334 

29  26  10 

8356 

28    3    3 

8390 

Regulufl 

E. 

67  59  51 

3068 

66  30  50 

3066 

65    1  57 

8070 

63  33  11 

8076 

26 

Sun 

W. 

85  57  41 

8460 

87  18  50 

8463 

88  39  57 

8463 

90    1    3 

8463 

Venus 

W. 

60  41  50 

8560 

62    1  19 

3653 

63  20  46 

8553 

64  40  12 

3553 

a  Arietis 

W. 

57    3  37 

8114 

58  31  30 

3114 

59  59  23 

3114 

61  27  16 

3113 

Regulus 

E. 

56  10  48 

3096 

54  42  33 

3096 

53  14  21 

3101 

51  46  12 

3103 

Saturn 

E. 

90  10  54 

8073 

88  42  11 

8075 

87  13  31 

3076 

85  44  52 

8077 

27 

Sun 

W. 

96  46  36 

8469 

98    7  46 

8456 

99  28  59 

3454 

100  50  15 

8449 

Venus 

w. 

71  17  32 

8546 

72  37    5 

8644 

73  56  41 

8640 

75  16  21 

8636 

a  Arietis 

W. 

68  47    1 

3105 

70  15    5 

3101 

71  43  13 

8098 

73  11  25 

3095  ; 

Aldebaran 

W. 

35  43  38 

8134 

37  11  18 

3119 

38  39    5 

8113 

40    7    0 

3106 

Mars 

W. 

32  44  15 

3397 

34    8  30 

3394 

35  32  48 

3391 

37  57  10 

8388    ! 

Regulus 

E. 

44  25  56 

3107 

42  57  55 

3106 

41  29  55 

3108 

40    1  55 

3108 

Saturn 

E. 

78  21  42 

8074 

76  53    1 

8078 

75  24  18 

3070 

73  55  32 

3068 

28 

Sun 

W. 

107  37  48 

8496 

108  59  36 

8419 

110  21  31 

8413 

111  43  34 

8404 

Venus 

W. 

81  55  55 

8509 

83  16    9 

3503 

84  36  30 

8496 

85  56  59 

8487 

a  Arietis 

W. 

80  33  44 

3060 

82    2  31 

3063 

83  31  26 

8056 

85    0  29 

8050 

Aldebaran 

W. 

47  28  32 

3073 

48  57  16 

3065 

50  26    9 

8056 

51  55  12 

8047 

Marg 

w. 

44    0  13 

3363 

45  25    8 

8367 

46  50  10 

3350 

48  15  20 

8343 

Regius 

E. 

32  41  47 

3105 

31  13  44 

8106 

29  45  43 

8108 

28  17  43 

3109 

Spica 

E. 

86  20    7 

8087 

84  50  40 

3030 

83  21    5 

8034 

81  51  22 

8018 

Jupiter 

E 

88  57  23 

8000 

87  27  21 

8004 

85  57  13 

9097 

84  26  57 

9990 

29 

a  Arietis 

W. 

9228    0 

8009 

93  58    1 

8001 

95  28  13 

3991 

96  58  37 

9961 

Aldebaran 

W. 

59  23    8 

8003 

60  53  17 

3993 

62  23  39 

9983 

63  54  14 

9071 

Mars 

W. 

55  23  32 

8300 

56  49  41 

3190 

58  16    2 

8180 

59  42  35 

8169 

Saturn 

E. 

54  34    1 

3003 

53    3  51 

3996 

51  33  33 

3988 

50    3    5 

9961 

Spica 

E. 

74  20  32 

3977 

72  49  51 

3969 

71  18  59 

3950 

69  47  55 

9949 

Jupiter 

E. 

76  53  20 

3963 

75  22    7 

9943 

73  50  42 

9934 

72  19    6 

9994 

30 

a  Arietis 

W. 

104  33  46 

3999 

106    5  28 

9918 

107  37  24 

9007 

109    9  34 

9896 

Aldebaran 

W. 

71  30  35 

3915 

73    235 

3903 

74  34  50 

9891 

76    7  20 

9879 

Mars 

W. 

66  58  37 

3114 

68  26  30 

8101 

69  54  39 

8087 

71  23    4 

3074 

Pollux 

W. 

30  34  21 

8154 

32    1  25 

3133 

33  29    8 

8093 

34  57  27 

8063 

Saturn 

E. 

42  28  34 

3946 

40  57  14 

3040 

39  25  46 

39» 

37  54  10 

9938 

Spica 

E. 

62    9  18 

3895 

60  36  53 

3883 

59    4  13 

3873 

57  31  18 

3860 

Jupiter 

E. 

64  37  54 

3873 

63    4  59 

3863 

61  31  51 

9850 

59  58  28 

3839 

31 

Aldebaran 

W. 

83  53  55 

3816 

85  28    4 

3801 

87    2  30 

3788 

88  37  14 

9TI3 

Mars 

W. 

78  49    6 

8009 

80  19    7 

3995 

81  49  26 

3981 

83  20    3 

9966 

Pollux 

W. 

42  27  20 

3941 

43  58  47 

3030 

45  30  41 

3899 

47    3    1 

9879 

Spica 

E. 

49  42  46 

3797 

48    8  14 

3784 

46  33  25 

3771 

44  58  19 

9757 

Jupiter 

E. 

52    7  52 

3781 

50  32  59 

3769 

48  57  51 

3757 

47  22  27 

9746 

56 
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I. 


AT 

GREENWICH  APPARENT  NOON. 

i 

1 

THE  SUN'S 

Sidereal 
Time 
of  tbe 
Semi- 
diameter 

IHU»iDg 

tbe 

Merid- 

kn. 

Equation  or 
Time, 

tOh€ 

adiUdto 

DULlbr 
Iboor. 

glAtraeted 

JTOfH 

Apparent 
Tmu. 

Ajtparent 
Bight  Asoeoflion. 

DUr.for 
Iboor. 

Appartnt 
DecUnfttion. 

Diff.  for 
Ihour. 

8emt- 
diameter. 

Wed. 
Thur. 
Fri. 

1 

2 
3 

b     m       • 

0  41  26.96 
0  45    5.22 
0  48  43.60 

9.094 
9.099 
9.104 

N.  4''27  44.8 

4  50  51.0 

5  13  51.9 

57'!87 
57.66 
67.44 

id    2.11 
16     1.84 
16     1.56 

64^.50 

64.52 
64.54 

4    2.09 
3  43.86 
3  25.73 

0.762 
0.757  1 
0.752 

Sat 

Sun. 

Hon. 

4 
5 

6 

0  52  22.13 
0  56    0.82 
0  59  39.68 

9.111 
9.118 
9.127 

5  36  47.4 

5  59  37.1 

6  22  20.6 

57.21 
56.96 
56.70 

16     1.28 
16     1.00 
16     0.73 

64.56 
64.58 
64.61 

3    7.75 
2  49.94 
2  32.30 

0.745 
0.738 
0.730 

Tues. 
Wed. 
Thur. 

7 
8 
9 

1     3  18.75 
1     6  58.07 
1  10  37.65 

9.135 
9.145 
9.155 

6  44  57.7 
•  7    7  27.9 

7  29  51.1 

56.42 
56.13 
55.82 

16    0.46 
16    0.18 
15  59.90 

64.64 
64.67 
64.71 

2  14.87 
1  57.68 
1  40.75 

0.721 
0.710 
0.701 

Fri. 
Sat 
Sun. 

10 
11 
12 

1  14  17.49 
1  17  57.59 
1  21  38.00 

9.166 
9.178 
9.192 

7  52    6.9 

8  14  14.8 
8  36  14.4 

55.50 
65.17 
54.81 

15  59.62 
15  59.34 
15  59.06 

64.75 
64.79 
64.83 

1  24.08 
1     7.67 
0  51.57 

0.690 
0.678 
0.664 

Mon. 
Tues. 
Wed. 

13 
14 
15 

1  25  18.74 
1  28  59.82 
1  32  41.24 

9.206 
9.220 
9.235 

8  58    5.4 

9  19  47.6 
9  41  20.7 

54.45 
54.08 
63.69 

15  58.78 
15  58.50 
15  58.23 

64.88 
64.93 
64.98 

0  35.80 
0  20.37 
0    5.28 

0.650 
0.636 
0.621 

Thur. 

Fri. 

Sat 

16 
17 

18 

1  36  23.02 
1  40    5.18 
1  43  47.72 

9.250 
9.266 
9.282 

10    2  44.4 
10  23  58.0 
10  45     1.3 

53.28 

52.66 
52.42 

15  57.96 
15  57.69 
15  57.43 

65.03 
65.08 
65.14 

0    9.45 
0  23.80 
0  37.78 

0.606 
0.590 
0.574 

Sun. 
Mon. 
Tues. 

19 
20 
21 

1  47  30.65 
1  51  14.00 
1  54  57.77 

9.299 
9.316 
9.333 

11     5  54.0 
11  26  35.7 
11  47    6.1 

51.97 
51.51 
61.03 

15  57.17 
15  56.91 
15  56.66 

65.20 
65.26 
65.32 

0  51.37 

1  4.54 
1  17.29 

0.558 
0.541 
0.528 

Wed. 
Thur. 
Fri. 

22 
23 

24 

1  58  41.96 

2  2  26.58 
2    6  11.64 

9.351 
9.369 
9.388 

12    7  24.8 
12  27  31.5 
12  47  26.0 

50.54 
60.03 
49.51 

15  56.41 
15  56.16 
15  55.91 

65.38 
65.45 
65.52 

1  29.62 
1  41.53 
1  52.99 

0.505 
0.487 
0.468 

Sat 

Sun. 

Mon. 

25 
26 
27 

2    9  57.15 
2  13  43.13 
2  17  29.58 

9407 
9.427 
9.447 

13    7    7.9 
13  26  36.7 
13  45  52.2 

48.98 
48.43 

47.87 

15  55.66 
15  55.42 
15  55.18 

65.59 
65.66 
65.73 

2    3.99 
2  14.53 
2  24.61 

0.449 
0.429 
0409 

Tues. 
Wed. 
Thur. 

28 
29 
30 

2  21  16.51 
2  25    3.95 
2  28  51.89 

9.467 
9.488 
9.509 

14    4  54.1 
14  23  42.2 
14  42  16.1 

47.30 
46.71 
46.11 

15  54.94 
15  54.70 
15  54.47 

65.80 
65.88 
65.96 

2  34.20 
2  43.30 
2  51.89 

0.389 
0.368 
0.347 

Fri. 

31 

2  32  40.35 

9.531 

N.15    0  35.5 

45.50 

15  54.24 

66.03 

2  59.97 

0.325 

» 

vn.- 
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1 

"a 

THE 

SUN'S 

SgwOoiiof 

Time, 

tobt 

nbtraeud 

frtnii 

add*dt9 

JfpamU 

Dtfteor 
Iboor. 

Appamu 

DiUfor 
Iboor. 

Metm 
Thru, 

DULfor 
Iboor. 

Tfane. 

Wed. 

1 

b     m      s 

0  41  26.35 

9.0M 

N.  4  27  40.9 

57.87 

m      • 

4    2.15 

a 

0.762 

b     m      • 

0  37  24^20 

Thur. 

2 

0  45    4.66 

9.099 

4  60  47.4 

67.66 

8  43.91 

0.757 

0  41  20.76 

Fri. 

3 

0  48  43.09 

9.104 

5  13  48.6 

57.44 

8  25.78 

0.752 

0  46  17.31 

Sat. 

4 

0  52  21.66 

9.111 

5  36  44.4 

67.21 

8    7.80 

0.745 

0  49  13.86 

Sun. 

5 

0  56     0.39 

9.118 

5  69  34.4 

56.96 

2  49.98 

0.738 

0  63  10.41 

Hon. 

6 

0  59  39.30 

9.187 

6  22  18.3 

66.70 

2  32.84 

0.730 

0  57    6.96 

Toes. 

7 

I    3  18.42 

9.135 

6  44  65.6 

5642 

2  14.91 

0.721 

1     1     8.61 

Wed. 

8 

1     6  57.78 

9.145 

7    7  26.1 

56.13 

1  57.72 

0.711 

1    6    0.06 

Thur. 

9 

1  10  37.40 

9.155 

7  29  49.6 

65.82 

1  40.78 

0.701 

1    8  56.62 

Fri. 

10 

1  14  17.28 

9.166 

7  62    6.6 

55.50 

1  24.10 

0.690 

1  12  53.18 

89L 

n 

1  17  67.42 

9.178 

8  14  13.7 

55.17 

1    7.69 

0.678 

1  16  49.73 

Stm. 

12 

1  21  37.87 

9.192 

8  36  13.6 

54.81 

0  51.58 

0.664 

1  20  46.29 

Hon. 

13 

1  25  18.66 

9.806 

8  58    4.9 

54.45 

0  35.81 

0.660 

1  24  42.84 

Tues. 

14 

1  28  59.77 

9.230 

9  19  47.3 

54.08 

0  20.38 

0.636 

1  28  39.39 

Wed. 

15 

1  32  41.23 

9.235 

9  41  20.8 

53.69 

0    5.28 

0.621 

1  32  35.96 

Thur. 

16 

1  36  2a06 

9.250 

10    2  44.5 

53.28 

0    9.45 

0.606 

1  86  82.60 

Fri. 

17 

1  40    5.26 

9.266 

10  23  58.2 

52.86 

0  28.80 

0.690 

1  40  29.05 

Sat. 

18 

1  43  47.83 

9.282 

10  45     1.8 

52.42 

0  37.78 

0.674 

1  44  25.61 

San. 

19 

1  47  30.79 

9-299 

11     6  54.7 

51.97 

0  51.87 

0.658 

1  48  22.16 

lion. 

20 

1  81  14.17 

9.316 

11  26  36.6 

51.51 

1    4.54 

OMl 

1  62  18.71 

Tuea. 

21 

1  64  67.97 

9.333 

11  47    7.2 

51.03 

1  17.80 

0.683 

1  56  15^27 

Wed. 

22 

1  58  42.19 

9.3SI 

12    7  26.1 

50.54 

1  29.63 

04M6 

2    0  11.82 

Thur. 

23 

2    2  26.84 

9.369 

12  27  33.0 

50.03 

1  41.54 

0487 

2    4    8.38 

Fri. 

24 

2    6  11.93 

•/••Joo 

12  47  27.6 

49.51 

1  53.00 

0468 

2    8    4.93 

Sat. 

26 

2    9  57.47 

9.407 

13    7     9.6 

48.96 

2    4.01 

0.449 

2  12     1.48 

Sbn. 

26 

2  13  43.48 

9.427 

13  26  38.6 

48.43 

2  14.56 

0.499 

2  15  58.04 

Hon. 

27 

2  17  29.96 

9.447 

13  46  64.1 

47.87 

2  24.63 

0409 

2  19  64.69 

Toes. 

28 

2  21   16.92 

9.467 

14    4  66.1 

47.30 

2  34.23 

0.389 

2  23  61.16 

Wed. 

29 

2  25    4.88 

9.488 

14  23  44.3 

46.71 

2  43.32 

0.368 

2  27  47.70 

Thur. 

30 

2  28  52.84 

9.509 

14  42  18.3 

46.11 

2  51.91 

0.347 

2  81  44.25 

Fri. 

31 

2  32  40.82 

9.531 

N.16    0  37.8 

45.50 

2  59.99 

0.3^ 

2  35  40.81 

s 
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THE  SUN'S 

a 

1 

1 
2 
3 

1 
1 

•s 

91 
92 
93 

Logarithm 

of  the 

Radiaa  Vector 

of  the 

Earth. 

Dlff.for 
Ihour. 

MeuTlme 

of 
SfctezealOh. 

23  18'46*.01 
23  14  50.10 
23  10  54.20 

IVw  LONOITCDB. 

Dlff.for 
Ihoar. 

147.80 
147.71 
147.63 

LATITUDE. 

X 

X' 

O              1               M 

11  16  31.7 

12  15  37.8 

13  14  41.9 

16     3.3 
15    9.3 
14  13.3 

—0.84 

0.83 
0.78 

9.9999499 

0.0000739 

.0001985 

51.5 
51.8 
52.0 

4 
5 
6 

94 
95 
96 

14  13  43.9 

15  12  44.0 

16  11  42.2 

13  15.2 
12  15.2 
11  13.3 

147.54 
147.46 
147.38 

0.70 
0.60 
0.48 

.0003235 
.0004490 
.0005748 

52.2 
52.4 
52.5 

23    6  58.30 
23    3    2.39 
22  59    6.48 

7 
8 
9 

97 
98 
99 

17  10  38.4 

18  9  32.8 

19  8  25.4 

10    9.4 
9     3.7 
7  56.2 

147.33 
147.23 
147.16 

0.35 

0.22 

—0.09 

.0007009 
.0008271 
.0009533 

52.6 
52.6 
52.6 

22  55  10.57 
22  51  14.66 
22  47  18.76 

10 
11 
12 

100 
101 
102 

20  7  16.3 

21  6     5.6 

22  4  53.1 

6  47.0 
5  36.2 
4  23.6 

147.09 
147.02 
146.94 

H-0.04 
0.14 
0.23 

.0010793 
.0012049 
.0013301 

52.5 
52.3 
52.1 

22  43  22.85 
22  39  26.94 
22  35  31.03 

13 
14 
15 

103 
104 
105 

23  3  38.9 

24  2  22.9 

25  1     5.1 

3     9.3 
1  53.2 
0  35.3 

146.87 
146.79 
146.72 

0.30 
0.32 
0.31 

.0014547 
.0015786 
.0017015 

51.8 
51.4 
51.0 

22  31  35.12 
22  27  39.22 
22  23  43.31 

16 
17 
18 

106 
107 
108 

25  59  45.6 

26  58  24.2 

27  57     1.0 

59  15.7 
57  54.2 
56  30.9 

146.64 
146.57 
146.49 

0.27 
0.22 
0.14 

.0018234 
.0019442 
.0020637 

50.6 
50.1 
49.6 

22  19  47.40 
22  15  51.49 
22  11  55.58 

19 
20 
21 

109 
110 
111 

28  55  35.9 

29  54    8.8 

30  52  39.7 

55     5.7 
53  38.5 
52     9.3 

146.41 
146.33 
146.24 

H-0.02 

—0.10 

0.24 

.0021819 
.0022988 
.0024145 

49.0 
48.5 
47.9 

22    7  59.68 
22    4    3.77 
22    0    7.86 

22 
23 
24 

112 
113 
114 

31  51     8.5 

32  49  35.1 

33  47  59.7 

50  38.0 
49    4.5 
47  29.0 

146.16 
146.07 
145.98 

0.36 
0.49 
0.60 

.0025289 
.0026421 
.0027542 

47.4 
46.9 
46.5 

21  56  11.96 
21  52  16.05 
21  48  20.15 

25 
26 
27 

115 
116 
117 

34  46  22.1 

35  44  42.4 

36  43    0.7 

45  51.2 
44  11.4 
42  29.6 

145.89 
145.80 
145.72 

0.69 
0.76 
0.81 

.0028653 
.0029755 
.0030848 

46.1 
45.7 
45.3 

21  44  24.24 
21  40  28.33 
21  36  32.42 

28 
29 
30 

118 
119 
120 

37  41  17.1 

38  39  31.4 

39  37  43.7 

40  45.9 
39    0.1 
37  12.2 

145.64 
145.56 
145.48 

0.82 
0.79 
0.75 

.0031934 
.0033014 
.0034088 

45.1 

44.8 
44.6 

21  32  36.51 
21  28  40.61 
21  24  44.70 

31 

121 

40  35  54.0 

35  22.4 

145.40 

—0.67 

0.0035155 

44.3 

21  20  48.79 

4la  to  the  ITM  •<; 
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GREENWICH 

MEAN  TIME. 

1 

THE 

MOON'S 

snaDiAMnm. 

HORTZONTAI.  PARALLAX. 

MBRIDIAM  PASSAOB. 

* 

s 

AGB. 

Rcoo. 

Wdnlgbt. 

Noon. 

DHL  for 
Ihoor. 

Ifldnlghi. 

DULfor 
Ihoor. 

DULfor 
llMmr. 

1 

2 
3 

1^  1^.8 
15  29.6 
15  40.5 

id  2isi 
15  35.1 
15  45.6 

5^    ib 

56  45.2 

57  24.8 

+ll6l 
1.67 
1.60 

5d  25.2 
57    5.2 
57  43.7 

+1^ 
1.65 
1.52 

h      m 

10  14.4 

11  0.3 
11  48.1 

1.89 
1.95 
2.04 

d 
12.9 
13.9 
14.9 

4 

5 
6 

15  50.4 

15  58.9 

16  5.5 

15  54.9 

16  2.4 
16    8.0 

58     1.4 
58  32.7 
58  56.8 

142 
1.15 
0.84 

58  17.9 

58  45.7 

59  5.9 

1.30 
1.00 
0.68 

12  38.4 

13  31.9 

14  28.4 

2.16 
2J29 
2.40 

15.9 
16.9 
17.9 

7 
8 

1    9 

16    9.9 
16  12.2 
16  12.6 

16  11.3 
16  12.6 
16  12.2 

59  13.0 
59  21.5 
59  23.0 

0.62 
+0.21 
-0.07 

59  18.2 
59  23.1 
59  21.4 

0.36 
+0.06 
-0.18 

15  27.2 

16  26.9 

17  26.1 

2.47 
2.47 
242 

18.9  ! 
19.9  1 
20.9 

1  10 
11 
12 

16  11.4 
16    8.8 
16    5.0 

16  10.2 
16    7.0 
16    2.8 

59  18.4 
59    8.9 
58  55.3 

0.29 
0.48 
0.66 

59  UJ2 
59    2.6 
58  47.0 

0.39 
0.67 
0.74 

18  23.3 

19  17.9 

20  9.7 

2.34 
2.25 
2.16 

21.9 
22.9 
23.9 

13 
14 
15 

16    0.3 
15  54.5 
15  47.7 

15  57.6 
15  51.2 
15  43.9 

58  37.7 
58  16.5 
57  51.4 

0.81 
0.96 
1.11 

58  27.6 
58    4.4 
57  37.6 

0.89 
1.04 
1.19 

20  59.6 

21  48.0 

22  35.9 

2.07 
2.01 
2.00 

24.9 
25.9 
26.9 

16 

17 
18 

15  39.9 
15  31.5 
15  22.6 

15  35.8 
15  27.0 
15  18.1 

57  23.0 
56  51.9 
56  19.2 

1.24 
1.34 
1.37 

57    7.8 
56  35.7 
56    2.9 

1.30 
1.36 
1.36 

23  23.9 

6 
0  12.5 

2.01 
2.04 

27.9 

28.9 

0.4 

19 
20 
21 

15  13.7 
15    5.4 
14  58.1 

15    9.4 
15     1.6 
14  55.1 

55  46.7 
55  16.1 
54  49.5 

1.32 
1.20 

0.99 

55  31.0 
55    2.2 
54  38.4 

1.27 
1.10 

0.85 

1     1.9 

1  51.9 

2  42.0 

2.07 
2.08 
2.07 

1.4 
2.4 
3.4 

22 
23 
24 

14  ^.6 
14  49.1 
14  48.1 

14  50.5 
14  48.3 
14  48.5 

54  29.0 
54  16.2 
54  12.5 

0.70 
-0.34 
+0.04 

54  21.5 
54  13.2 
54  14.2 

0.53 
-0.15 
+0.26 

3  31.7 

4  20.3 

5  7.5 

2.04 
2.00 
1.94 

4.4 
5.4 
6.4 

25 
26 
27 

14  49.7 

14  54J2 

15  1.4 

14  51.6 

14  57.5 

15  6.0 

54  18.6 

54  35.2 

55  1.6 

0.47 
0.90 
1.30 

54  25.6 

54  47.2 

55  18.3 

0.69 
1.10 
148 

5  53.4 

6  38.0 

7  22.0 

1.88 
1.84 
1.83 

7.4 
8.4 
9.4 

28 
29 
30 

15  11.1 
15  22.8 
15  35.8 

15  16.7 
15  29.2 
15  42.5 

55  37.2 

56  20.0 

57  7.8 

1.64 
1.90 
2.03 

55  57.8 

56  43.5 

57  32.3 

1.78 
1.99 
2.03 

8    5.9 

8  50.8 

9  87.3 

1.85 
1.90 
1.99 

10.4 
11.4 
12.4 

31 

15  49.1 

15  55.5 

57  56.7 

+2.01 

58  20.3 

+1.93 

10  26.6 

2.13 

13.4 
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THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AMMMkm. 

DUL 
fcnrlm. 

..^ 

Diff. 
fiwlm. 

Hoar. 

Bight  AuMuion. 

Diff. 

forlm. 

Diff. 
forlm. 

WEDNESDAY   1. 

FRIDAY 

3. 

0 

h    m     ■ 
10  33  11.15 

• 
1.9760 

N.  d^  3^34.1 

» 
11.688 

0 

h    m     • 
12  10  22.31 

• 
80)930 

S.  ^   s!  4(5.5 

13!l37 

1 

10  35    9.80 

1.W81 

8  26  43.0 

11.886 

1 

12  12  27iJ3 

80)966 

6  17  47.6 

13.107 

3 

10  37    8.53 

1.9794 

3  14  50.3 

11.801 

2 

12  14  .33.77 

30)001 

6  29  63.4 

130166 

3 

10  39    7.34 

1.9806 

3    2  56.0 

11.918 

3 

12  16  39.83 

8.1038 

6  41  58.0 

130)67 

4 

10  41    6.23 

1.9831 

2  51    0.1 

11.944 

4 

12  18  46.11 

3.1066 

6  54    1.3 

130)44 

5 

10  43    5M 

1J886 

2  39    2.7 

110)69 

5 

12  20  52.62 

3.1104 

7  6  ai 

130)30 

6 

10  45    4M 

1.9848 

2  27    3.8 

11.998 

6 

12  22  59.35 

3.1143 

7  18    3.5 

11.996 

7 

10  47    3.37 

ia»OB 

2  15    3.6 

130)16 

7 

12  25    6.31 

8.1161 

7  30    2.4 

11.986 

8 

10  49    2.60 

1.9879 

2    3    2.1 

130)86 

8 

12  27  13.61 

8»1S30 

7  41  59.6 

11.040 

9 

10  51    1.93 

1.9896 

1  50  59JJ 

13,067 

9 

12  29  20.95 

S.1S80 

7  53  55.0 

11.911 

10 

10  53    1.36 

1.9918 

1  38  55.1 

130)78 

10 

12  31  28.63 

3.1300 

8    5  48.7 

11.880 

11 

10  55    0.89 

ijom 

1  26  49.8 

130)98 

11 

12  33  36i)6 

9.1841 

8  17  40.5 

11.849 

13 

10  57    0J52 

1.9948 

1  14  43.3 

13.118 

12 

12  35  44.73 

8.1363 

8  29  30.5 

11.615 

13 

10  59    0.26 

1.9966 

1    2  35.8 

13.138 

13 

12  37  53.14 

3.1438 

8  41  18.4 

11.779 

14 

11    1    0.11 

1.9986 

0  50  27.3 

13.160 

14 

12  40    1.80 

3.1404 

8  53    4.1 

11.743 

15 

11    3    0.07 

9UI004 

0  38  17.9 

13.166 

15 

12  42  10.71 

3.160^ 

9    4  47.6 

11.707 

16 

11    5    0.15 

9.00» 

0  26    7.6 

13.179 

16 

12  44  19.87 

3.1649 

9  16  28.9 

41.670 

17 

11    7    0.34 

3.0048 

0  13  56.4 

13.194 

17 

12  46  29.29 

9.1893 

9  28    7.9 

110»] 

18 

11    9    0.66 

3.0063 

N.  0    1  44.2 

13.307 

18 

12  48  38.97 

3.1636 

9  39  44.7 

110»3 

19 

11  11    1.10 

t.0084 

S.  0  10  28.7 

13.330 

19 

12  50  48.90 

3.1876 

9  51  19.0 

11.660 

20 

11  13    1.67 

3.0106 

0  22  42.2 

13.331 

20 

12  52  59.10 

3.1781 

10    2  60.7 

11.605 

21 

11  15    2.38 

3U>138 

0  34  56.3 

13.341 

21 

12  55    9.56 

3.1766 

10  14  19.7 

IMOO 

22 

11  17    SM 

30)160 

0  47  11.0 

13.349 

22 

12  57  20i» 

3.1610 

10  25  46.0 

1M16 

23 

11  19    4.18 
THl 

30)174 

JBSDI 

a  0  59  26.2 
LY  2. 

13.368 

23 

12  59  31.29 
SAT 

3.1666 

URDA 

8.10  37    9.6 
Y  4. 

11.370 

0 

11  21    5.30 

34)198 

a  1 11 41.9 

13.386 

0 

18    I  42.57 

3.1000 

S.10  48  30.4 

11«S33 

1 

11  23    6.56 

9U)333 

1  23  58.1 

13.373 

1 

13    3  54.11 

8.1946 

10  59  48J2 

11.373 

2 

11  25    7.97 

30)348 

1  36  14.7 

13.378 

2 

13    6    5.92 

3.1901 

11  11    2.9 

11.319 

3 

11  27    9.54 

30)374 

1  48  31.5 

13.363 

3 

13    8  18.01 

9.3037 

11  22  14.5 

11.167 

4 

11  29  11.26 

30)800 

2    0  48.4 

13.364 

4 

13  10  30.38 

3.3064 

11  33  22.9 

11.114 

5 

11  31  13.13 

30)836 

2  13    5.5 

13.386 

5 

13  12  43.03 

3.3181 

11  44  28.1 

110)81 

6 

11  33  15.15 

30)861 

2  25  22.7 

13.367 

6 

13  14  55.95 

3.8177 

11  55  30.0 

110)04 

7 

11  35  17.33 

30)877 

2  37  40.0 

13.388 

7 

13  17    9.15 

tjxm 

12    6  28.5 

10^46 

8 

11  37  19.68 

30)406 

2  49  57.3 

13.366 

8 

13  19  22.64 

3.2371 

12  17  23.4 

10.866 

9 

11  39  22.21 

8,0484 

3    2  14.5 

13.387 

9 

13  21  36.43 

8.3830 

12  28  14.7 

10.836 

10 

11  41  24.91 

30M64 

3  14  31.6 

13.386 

10 

13  23  50.50 

8.3880 

12  39    2.4 

10.766 

11 

a  43  27.78 

30)404 

3  26  48.6 

13.363 

11 

13  26    4.86 

3.3417 

12  49  46.4 

- 10.700 

12 

11  45  30.82 

30)638 

3  39    5.3 

13.377 

12 

13  28  19.51 

3.3466 

13    0  26.5 

10.636 

13 

11  47  34.05 

30)668 

3  51  21.7 

13.370 

13 

13  30  34.45 

3.3614 

13  11    2.7 

10.660 

14 

11  49  37.47 

30)664 

4    3  37.6 

13.803 

14 

13  32  49.68 

3.9683 

13  21  34.8 

10.600 

15 

11  51  41.07 

B.0816 

4  15  53.0 

13.368 

15 

13  35    5.19 

SJK10 

13  32    2.8 

10.484 

16 

11  53  44.86 

301848 

4  28    7.9 

13.9U 

16 

13  37  21.00 

34680 

13  42  26.7 

10.884 

17 

11  55  48.84 

30)880 

4  40  22.2 

13.388 

17 

13  39  37.10 

3.370T 

13  52  46.4 

10.398 

18 

11  57  53.00 

3.0713 

4  52  35.8 

13.391 

18 

13  41  5^49 

3.3768 

14    3    1.8 

10.080 

19 

11  59  57.36 

30n46 

5    4  48.7 

13.300 

19 

13  44  10.17 

3.3806 

14  13  12.8 

10.146 

20 

12    2    1.93 

3.0780 

5  17    0.8 

13.106 

20 

13  46  27.15 

3.3666 

14  23  19.3 

looni 

21 

12    4    6.72 

30)814 

5  29  12.2 

13.183 

21 

13  48  44.44 

3.3906 

14  33  21.3 

9.906 

22 

12    6  11.71 

30)849 

5  41-22.7 

13.167 

22 

13  51    2.02 

3.3966 

14  43  18.7 

0.918 

23 

12    8  16.91 

3.0664 

'       5  53  32.2 

13.149 

23 

13  53  19.90 

3.3004 

14  53  11.4 

9340 

24 

12  10  22.31 

30)930 

S.  6    5  40.5 

13.187 

24 

13  65  38.07 

3.8063 

8.15    2  59.2 

0.764 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Dlff. 
forlm. 

DMUafttioo. 

Diff. 
fcnrlm. 

Boar. 

Right  AMOiiOB. 

DHL 
ibrlm. 

DHL 
forlm. 

SU 

TTOAl 

5. 

TUESDAY  7. 

0 

13  55'38!07 

• 

9.8090 

ai^  5i5d!2 

9.164 

0 

h    m      • 
15  51  38.67 

f 
3.6139 

a20  53  3^.9 

4.401 

1 

13  57  56.53 

S.S10Q 

15  12  42.0 

9.073 

1 

15  54    9.58 

3.6160 

20  57  52.8 

4.368 

2 

14    0  15J39 

%Ml6a 

15  22  19.8 

9.590 

2 

15  56  40.54 

3.6188 

21    2    4.4 

4.136 

3 

14    2  34.36 

%Ma02 

15  31  52.7 

9.606 

3 

15  69  11.71 

3.6310 

21    6    7.8 

8.961 

4 

14    4  53.71 

3.8361 

15  41  20i» 

9.419 

4 

16    1  43.06 

3.6388 

21  10    2.8 

8.841 

5 

14    7  13.36 

3.S800 

15  50  43.0 

9.883 

5 

16    4  14.58 

3.6366 

21  13  49.4 

8.106 

6 

14    9  33.31 

9.S8M 

16    0    0.2 

9.348 

6 

16    6  46.27 

3.6398 

21  17  27.5 

8.004 

7 

14  11  53.55 

j(^mp 

16    9  12.1 

9.163 

7 

16  9  laio 

3.6811 

21  20  57.1 

8.498 

8 

14  14  14.09 

9.S448 

16  18  18.5 

9.061 

8 

16  11  50.06 

3.6889 

21  24  18Ji 

8.S81 

9 

14  16  34.93 

9.Mfe 

16  27  19.4 

8.909 

9 

16  14  22.16 

3.6861 

21  27  30.8 

8.189 

10 

14  18  56.07 

%M4n 

16  36  14.7 

8.816 

10 

16  16  54.40 

3.6863 

21  30  34.8 

3.996 

11 

14  21  17.51 

3J606 

16  45    4.3 

8.H9 

11 

16  19  26.76 

33408 

21  33  30.2 

3.861 

12 

14  23  39J)3 

3.8644 

16  53  48.1 

8.683 

12 

16  21  59.23 

3.6438 

21  36  17.0 

3.708 

13 

14  26    IM 

3.8803 

17    2  26.0 

8.fi88 

13 

16  24  31.82 

3.6441 

21  38  55.1 

3.661 

14 

14  28  23.52 

3.8740 

17  10  57.9 

8.483 

14 

16  27    4.52 

3.6109 

21  41  24.4 

3U16 

15 

14  30  46.11 

3.8100 

17  19  23.8 

8.881 

15 

16  29  37.32 

3.6416 

21  43  UJi) 

3.369 

16 

14  33    8.99 

3.8617 

17  27  43.6 

8.219 

16 

16  32  10.22 

3.6491 

21  45  56.7 

9.123 

17 

14  35  32.15 

3.8884 

17  35  57.3 

8.116 

17 

16  34  43J22 

3.6606 

21  47  59.7 

1.916 

18 

14  37  55.59 

3.8891 

17  44    4.7 

8uni 

18 

16  37  16.30 

3.66S0 

21  49  53.8 

1.880 

19 

14  40  19.32 

3.8078 

17  52    5.8 

1.966 

19 

16  39  49.46 

3.6088 

21  51  39.2 

1.683 

20 

14  42  43.33 

3.403ft 

18    0    0.6 

1.880 

20 

16  42  22.69 

3.6646 

21  53  15.7 

1.636 

21 

14  45    7.61 

3.4011 

18    7  48.9 

1.160 

21 

16  44  56.00 

3.6666 

21  54  43.3 

1.861 

22 

14  47  32.17 

3.4111 

18  15  30.7 

1.640 

22 

16  47  29.37 

3.6666 

21  56    2.1 

1.339 

23 

14  49  57.01 
MC 

3.4188 

)NDA1 

S.18  23    5.8 
r  6- 

1.636 

23 

16  50    2.79 
WED 

3.6614 
NESD. 

a  21  57  12.0 

AY  a 

14)91 

0] 

14  S2  22.14 

9.4300 

a  18  30  34.1 

1.416 

0 

16  52  36.25 

341080 

a21  58  13.0 

0.9a 

1 

14  54  47.53 

3i43M 

18  37  55.6 

1J»8 

1 

16  55    9.75 

3.6686 

21  59    5.2 

0.796 

2 

14  57  13.18 

9.43r 

18  45  10.3 

1.190 

2 

16  57  43.28 

3.6800 

21  59  48.4 

0.646 

3 

14  59  39.09 

3U841 

18  52  18.3 

iun6 

3 

17    0  ia83 

3.6604 

22    0  22.5 

0.496 

4 

15    2    5M 

3.4884 

18  59  19.3 

6.961 

4 

17    2  50.41 

3.6697 

22    0  47.7 

0.846 

5 

15    4  31.69 

3.4491 

19    6  13.1 

6.888 

5 

17    5  24.01 

3.6600 

22    1    3.9 

0.196 

6 

15    6  58.39 

3.4410 

19  12  59.8 

6.118 

6 

17    7  57.62 

3.6001 

22    1  11.2 

0.048 

7 

15    9  25.35 

3.4813 

19  19  39.4 

6.609 

7 

17  10  31.23 

3.6001 

22    1    9.6 

0.103 

8 

15  11  52.55 

3»4ftft8 

19  26  11.7 

6.4T7 

8 

17  13    4.84 

3.6000 

22    0  59.0 

0.908 

9 

15  14  19.99 

3.4MB 

19  32  36.8 

6.800 

9 

17  15  38.44 

3UM08 

22    0  39.4 

0.401 

10 

15  16  47.67 

3.4888 

19  38  54.5 

6.383 

10 

17  18  12.02 

3.6696 

22    0  lOJD 

0.649 

11 

15  19  15.59 

3.4078 

19  45    4.7 

6.101 

11 

17  20  45.58 

3.6603 

21  59  33.5 

0.091 

12 

15  21  43.75 

9.4113 

19  51    7.3 

6.980 

12 

17  23  19.12 

3.6066 

21  58  47.2 

0.640 

13 

15  34  12.15 

9.4161 

19  57    2.3 

6.868 

13 

17  25  52.62 

3.6018 

21  57  51.9 

0.906 

14 

15  26  40.77 

9.4188 

20    2  49.7 

6.131 

14 

17  28  26.06 

3.6010 

21  56  47.7 

1.144 

15 

15  29    9.61 

9.4098 

20    8  29.5 

6.O0O 

15 

17  30  59.45 

3.6061 

21  55  34.5 

1.903 

16 

15  31  38.67 

3.4001 

20  14    1.6 

6.411 

16 

17  33  32.80 

3.6663 

21  54  12.5 

1.441 

17 

15  34    7i>5 

3.4808 

20  19  25.9 

6.340 

17 

17  36    6.09 

3.6648 

21  52  41.6 

1.689 

18 

15  36  37.45 

3.4984 

20  24  42.3 

6J»7 

18 

17  38  39.33 

3JMS8 

21  51    1.8 

1.181 

19 

15  39    7.16 

3U000 

20  29  50.7 

6.014 

19 

17  41  12.49 

3.6631 

21  49  13.1 

1.666 

20 

15  41  37.07 

3.0003 

20  34  51.2 

4.943 

20 

17  43  45.57 

3.6607 

21  47  15.6 

3.031 

21 

15  44    7.17 

3.6084 

20  39  43.8 

4.809 

21 

17  46  18.57 

3.6408 

21  45    9.3 

3.176 

22 

15  46  37.48 

3.6006 

20  44  28.3 

4.676 

22 

17  48  51.49 

3.6479 

21  42  54.3 

3.334 

23 

15  40    7.98 

3.8008 

20  49    4.7 

4.688 

23 

17  51  24.31 

3.6468 

21  40  30.5 

3.410 

24 

15  51  38.67 

3.6139 

a20  53  32.9 

4.401 

24 

17  53  57.04 

3.6441 

a  21  37  57.9 

3.616  1 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour 

Bight  Asoenakm. 

Dlff. 
forlm. 

DUL 
forlm. 

Hour. 

Bight  ABoenskm. 

Diff. 
forlm. 

Dur. 

forlm. 

THURSDAY  9. 

SATURDAY   11. 

0 

h     m     s 

17  53  57.04 

s 
2.5447 

S.21  3^  5/.9 

3.616 

0 

h     m     fl 
19  52  41.50 

0 
2.8896 

8.16  5^2^.3 

8.673 

1 

17  56  29.66 

3.6437 

21  35  16.7 

3.760 

1 

19  55    4.33 

2.3784 

16  49  44.9 

8.773 

2 

17  59    2.16 

2.6408 

21  32  26.8 

3.904 

2 

19  57  26.91 

2.3742 

16  40  55.6 

8.873 

3 

18    1  34.55 

9.5388 

21  29  28.2 

8.049 

3 

19  59  49.24 

2.3700 

16  32    0.4 

8.970 

4 

18    4    6.82 

3.5368 

21  26  20.9 

3.193 

4 

20    2  11.30 

2.3657 

16  22  59JJ 

9jm 

5 

18    6  38.96 

3.5346 

21  23    5.0 

3.336 

5 

20    4  33.10 

9.8618 

16  13  52JJ 

9.166 

6 

18    9  10.96 

3.5333 

21  19  40.6 

3.477 

6 

20    6  54.65 

2.8560 

16    4  39.4 

0.360 

7 

18  11  42.82 

3.5399 

21  16    7.8 

8.618 

7 

20    9  15.93 

2at6fi6 

15  55  21.0 

9.364 

8 

18  14  14.54 

2.5376 

21  12  26.5 

8.759 

8 

20  11  36.95 

2.8488 

15  45  57.0 

9.446 

9 

18  16  46.13 

3.5353 

21    8  36.7 

8.900 

9 

20  13  57.72 

9.8439 

15  36  27.5 

9.687 

10 

18  19  17.57 

3.5336 

21    4  38.4 

4UM0 

10 

20  16  18.22 

9.3385 

15  26  52.5 

9.097 

11 

18  21  48.84 

3.5198 

21    0  31.8 

4.178 

11 

20  18  38.46 

9.8853 

15  17  12J2 

9.716 

12 

18  24  19.93 

3.5109 

20  56  17.0 

4.815 

12 

20  20  58.45 

9.8811 

15    7  26.6 

9.804 

13 

18  26  50.86 

3.5141 

20  51  54.0 

4.453 

13 

20  23  18.19 

9.8309 

14  57  35.7     9.801  II 

14 

18  29  21.62 

2.5114 

20  47  22.8 

4.589 

14 

20  25  37.68 

9.8396 

14  47  39.6 

9.977 

15 

18  31  52.22 

9.5086 

20  42  43.4 

4.735 

15 

20  27  56.91 

9.8188 

14  37  38.4 

j     10.061 

16 

18  34  22.64 

3.5056 

20  37  55.7 

4.861 

16 

20  30  15.88 

9.8141 

14  27  32J2 

1     10.144 

17 

18  36  52.87 

2.5034 

20  32  59.9 

4.996 

17 

20  32  34.00 

9.3100 

14  17  21.1 

1     10.396 

18 

18  39  22.91 

2.4991 

20  27  56.1 

5.130 

18 

20  34  53.08 

2.8068 

14    7    5J2 

j     10.806 

19 

18  41  52.76 

2.4959 

20  22  44.4 

5.362 

19 

20  37  11.30 

2.8016 

13  56  44.6 

;     10.388 

20 

18  44  22.41 

2U937 

20  17  24.7 

5.304 

20 

20  39  29.27 

9.9074 

13  46  19.3 

1OU0O 

21 

18  46  51.87 

2.4894 

20  11  57.0 

5.536 

21 

20  41  47.00 

9J3988 

13  35  49.4 

10.586 

22 

18  49  21.13 

2.4860 

20    6  21.5 

5.667 

22 

20  44    4.48 

9.3803 

13  25  15.0 

10.610 

23 

18  51  50.18 
FI 

2.48351 

MDAY 

S.20    0  38JJ 
10. 

5.786 

23 

20  46  21.71 
SU 

9.9862 

NDAY 

8.13  14  d6i2 
12. 

.     100188 

0 

18  54  19.01 

2.4790 

8.19  54  47.2 

6.913 

0 

20  48  38.70 

2.9812 

8.13    3  53.0 

10.764 

1 

18  56  47.64 

2.4753 

19  48  48.7 

6.088 

1 

20  50  55.45 

2.9772 

12  53    5.6 

10.896 

2 

18  59  16.05 

2.4716 

19  42  42.6 

6.164 

2 

20  53  11.96 

2jr781 

12  42  14.1 

10.808 

3 

19    1  44.23 

2.4679 

19  36  28.8 

6.391 

3 

20  55  28.22 

2.2090 

12  31  18.5 

10.961 

4 

19    4  12.19 

2.4643 

19  30    7.5 

6.417 

4 

20  57  44.24 

9.2651 

12  20  18.8 

11.099 

5 

19    6  39.93 

3.4004 

19  23  38.8 

6.540 

5 

21    0    0.03 

2.3611 

12    9  15.1 

11.006 

6 

19    9    7.44 

3.4567 

19  17    2.7 

6.663 

6 

21    2  15.59 

2JM72 

11  58    7.5 

11.150 

7 

19  11  34.73 

3.4539 

19  10  19.3 

6.788 

7 

21    4  30.91 

2.2534 

11  46  56.1 

11.393 

8 

19  14    1.79 

3.4491 

19    3  28.7 

6.903 

8 

21    6  46.00 

2.3496 

11  35  40.9 

11J»8 

9 

19  16  28.62 

3.4453 

18  56  30.9 

1MX2 

9 

21    9    0.86 

2.3458 

11  24  22.1 

11.843 

10 

19  18  55.21 

2.4413 

18  49  26.0 

7.140 

10 

21  11  15.49 

3.9430 

11  12  59.7 

11.409 

11 

19  21  21.56 

3.4373 

18  42  14.1 

7.356 

11 

21  13  29.90 

2.2384 

11    1  33.8 

11.461 

12 

19  23  47.67 

3.4333 

18  34  55.3 

7.371 

12 

21  15  44.10 

9.9848 

10  50    4.4 

11.518 

13 

19  26  13.54 

9.4391 

18  27  29.6 

7U85 

13 

21  17  58.08 

9.9311 

10  38  31.7 

11.573 

14 

19  28  39.16 

2.4350 

18  19  57.0 

7.509 

14 

21  20  11.84 

9.9974 

10  26  55.7 

11.097 

15 

19  31    4.54 

3.4309 

18  12  17.5 

7.718 

15 

21  22  25.37 

9.2988 

10  15  16.5 

11.670 

16 

19  33  29.66 

3.4166 

18    4  31.3 

7.836 

16 

21  24  38.69 

9.9908 

10    3  34.1 

11.781 

17 

19  35  54.53 

2.4124 

17  56  38.4 

7J»7 

17 

21  26  51.80 

9.9168 

9  51  48.7 

11.783 

18 

19  38  19.15 

2.4083 

17  48  38.9 

8.046 

18 

21  29    4.71 

9.9184 

9  40    0.4 

11.831 

19 

19  40  43.52 

3.4089 

17  40  32.9 

8.154 

19 

21  31  17.41 

9.9100 

9  28    9.1 

11.879 

20 

19  43    7.63 

3.3997 

17  32  20.5 

8.360 

20 

21  33  29.91 

9.9066 

9  16  1.5.0 

11.996  1 

21 

19  45  3L49 

3.8954 

17  24    1.8 

8.364 

21 

21  35  42.20 

9.3033 

9    4  18.1 

11.971 

22 

19  47  55.0!) 

1       3.3911 

17  15  36.8 

8.408 

22 

21  37  54.30 

3.3001 

8  52  18.5 

134)15 

23 

19  50  18.43 

!      2.3868 

17    7    5.6 

8.571 

23 

21  40    6.21 

3.1968 

8  40  16.3 

13Utt9  ] 

24 

19  52  41..50 

1       2.3836 

8.16  58  28.3 

8.673 

24 

21  42  17.92 

9.1936 

8.  8  28  11.4 

13.109 

VIII. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  ABOeodon. 

forlm. 

Diff. 
forlm. 

Hoar. 

Bight  ABoenskm. 

Diff. 
forlm. 

Dedinfttion. 

Diff. 
forlm. 

MONDAY 

'  la 

WEDNESDAY   15.    • 

0 

h    m     • 

21  42  17.92 

• 
3.1936 

S.  ^2^11.4 

N 
13.103 

0 

h    m     fl 
23  24  51.98 

• 
3.0996 

N.  1  3^  9&.5 

12.679 

1 

21  44  29.44 

3.1906 

8  16    4.1 

13.141 

1 

23  26  57.93 

3U)989 

1  50    2.7 

12.662 

2 

21  46  40.78 

3.1875 

8    3  54.5 

13.180 

2 

23  29    3.84 

30)981 

2    2  41.9 

12.644 

3 

21  48  51.94 

3.1846 

7  51  42.7 

13.318 

3 

23  31    9.70 

3.0973 

2  15  20.0 

12.696 

4 

21  51    2.92 

3.1816 

7  39  28.6 

13.366 

4 

23  33  15.52 

iU)966 

2  27  57.0 

12.607 

5 

21  53  13.71 

3.1786 

7  27  12.3 

13.390 

5 

23  35  21.30 

3.0960 

2  40  32.8 

13.588 

6 

21  55  24.33 

3.1766 

7  14  53.9 

13.334 

6 

23  37  27.05 

3.09^ 

2  53    7.5 

13.669 

7 

21  57  34.78 

3.1797 

7    2  33.5 

13.366 

7 

23  39  32.78 

3.0964 

3    5  40.7 

130M8 

8 

21  59  45.06 

3.1696 

6  50  11.2 

13.387 

8 

23  41  38.49 

3U)960 

3  18  12L5 

13.636 

9 

22    1  55.17 

3.1671 

6  37  47.1 

13.417 

9 

23  43  44.18 

30)946 

3  30  42.9 

13.499 

10 

22    4    5.12 

3.1646 

6  25  21.2 

13^146 

10 

23  45  49.84 

3.0943 

3  43  11.9 

13U70 

11 

22    6  14.91 

3.1619 

6  12  53.5 

13vt76 

11 

23  47  55.48 

3.0938 

3  55  39.2 

13.443 

12 

22    8  24.54 

3.1693 

6    0  24.2 

13.601 

12 

23  50    1.11 

30)986 

4    8    4.8 

13U13 

13 

22  10  34.02 

3.1667 

5  47  53.4 

13JW6 

13 

23  52    6.71 

3.0935 

4  20  28.7 

13.888 

14 

22  12  43.34 

3.1641 

5  35  21.1 

13.660 

14 

23  54  12.31 

3.0984 

4  32  50.8 

13.863 

15 

22  14  52.51 

3.1617 

5  22  47.3 

13.574 

15 

23  56  17.91 

3.0933 

4  45  11.2 

13.333 

16 

22  17    1.54 

3.1494 

5  10  12.1 

13.697 

16 

23  58  23.51 

3.0938 

4  57  29.7 

12.391 

17 

22  19  10.43 

3.1470 

4  57  35.7 

13.618 

17 

0    0  29.11 

3.0983 

5    9  46.1 

12.258 

18 

22  21  19.17 

3.1446 

4  44  58.0 

13.637 

18 

0    2  34.70 

3.0933 

5  22    0.5 

12.323 

19 

22  23  27.78 

3.1434 

4  32  19.2 

13UI66 

19 

0    4  40.30 

3.0938 

5  34  12.7 

13.186 

20 

22  25  36.26 

3.1401 

4  19  39.4 

12.679 

20 

0    6  45.90 

3.0934 

5  46  22.8 

13.150 

21 

22  27  44.60 

3.1378 

4    6  58.6 

13.688 

21 

0    8  51.51 

3.0986 

5  58  30.8 

13.n4 

22 

22  29  52.81 

3.1869 

3  54  16.8 

12.704 

22 

0  10  57.13 

3.0938 

6  10  36.6 

13.077 

23 

22  32    0.91 

TU] 

3.1340 

ESDA^ 

S.  3  41  34.1 
I    14. 

13.718 

23 

0  13    2.77 
THU 

30)941 

RSDA 

N.  6  22  40.0 
Y   16. 

130)88 

0 

22  34    8.89 

3.1830 

S.  3  28  50.6 

13.781 

0 

0  15    8.42 

30)043 

N.  6  34  41.0 

110)96 

1 

22  36  16.75 

3.1300 

3  16    6.3 

13.748 

1 

0  17  14.09 

30)946 

6  46  39.5 

11.964 

2 

22  38  24.49 

3.1380 

3    3  21.4 

13.763 

2 

0  19  19.78 

30)949 

6  58  35.4 

11.910 

3 

22  40  32.12 

3.1361 

2  50  36.0 

12.761 

3 

0  21  25.48 

30)963 

7  10  28.7 

11.867 

4 

22  42  39.64 

3.1343 

2  37  50.2 

13.767 

4 

0  23  31.21 

3.0967 

7  22  19.4 

11.838 

5 

22  44  47.05 

3.1396 

2  25    4.0 

12.773 

5 

0  25  36.97 

3.0061 

7  34    7.4 

11.778 

6 

22  46  54.36 

3.1210 

2  12  17.5 

13.778 

6 

0  27  42.75 

30)966 

7  45  52.7 

11.781 

7 

22  49    1.57 

3.1195 

1  59  30.6 

13.782 

7 

0  29  48.57 

30)971 

7  57  35.1 

11.068 

8 

22  51    8.69 

3.1160 

1  46  43.5 

13.786 

8 

0  31  54.42 

30)977 

8    9  14.6 

11.684 

9 

22  53  15.72 

3.1164 

1  33  5<).3 

12.787 

9 

0  34    0.29 

30)983 

8  20  51J2 

11.686 

10 

22  55  22.66 

3.1140 

1  21    9.1 

12.787 

10 

0  36    6J20 

30)988 

8  32  24.8 

11.536 

11 

22  57  29.51 

.     3.1186 

1    8  2J.8 

12.787 

11 

0  38  12.15 

30)996 

8  43  55.4 

11.486 

12 

22  59  36.27 

3.1131 

0  55  34.5 

12.786 

12 

0  40  18.14 

3.1001 

8  55  22.9 

1M33 

13 

23    1  42i)6 

3.1108 

0  42  47.4 

12.783 

13 

0  42  24.17 

3.1008 

9    6  47.2 

11.379 

14 

23    3  49i»7 

3.1096 

0  30    0.6 

12.778 

14 

0  44  30JJ4 

3.1016 

9  18    8.3 

110»5 

15 

23    5  56.11 

3.1083 

0  17  14.1 

12.773 

15 

0  46  36.36 

3.1034 

9  29  26.1 

11.269 

16 

23    8    2.57 

3.1071 

S.  0    4  27.9 

12.766 

16 

0  48  42.52 

3.1031 

9  40  40.6 

11.213 

17 

23  10    8.96 

3.1069 

N.  0    8  17  J9 

12.760 

17 

0  50  48.73 

3.1089 

9  51  51.6 

11.156 

18 

23  12  15.28 

3.1048 

,       0  21    3.3 

13.763 

18 

0  52  55.00 

3.1048 

10    2  59.2 

11.098 

19 

23  14  21.54 

3.1088 

0  33  48.2 

13.744 

19 

0  55    1.31 

3.1066 

10  14    3.3 

11.038 

20 

23  16  27.74 

3.1099 

0  46  32.4 

13.734 

20 

0  57    7.67 

3.1C66 

10  25    3.8 

10.978 

21 

23  18  33.89 

3.1019 

0  59  16.1 

13.733 

21 

0  59  14.09 

3.1076 

10  36    0.7 

10.918 

22 

23  20  39.97 

3.1009 

1  11  59.1 

13.710 

22 

1    1  20.57 

3.1086 

10  46  54.0 

10.858 

23 

23  22  46.00 

3.1001 

1  24  41JH 

12.696 

23 

1    3  27.11 

3.1096 

10  57  43.7 

10.797 

24 

23  24  51.98 

3.0996 

N.  1  37  22.5 

13.679 

24 

1    5  33.70 

2.1104 

N.ll    8  29.6 

10.734_^ 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ajeraflloa. 

Diff. 
Ibrlm. 

Diff. 
Ibrlm. 

Dour. 

«. — 

forlm. 

vm. 

forlm. 

FRIDAY 

17. 

SUNDAY 

19. 

0 

h     m     s 
1    5  33.70 

s 
3.U04 

N.lf  gf2rf.6 

io!m 

0 

h    m    • 
2  48  11.83 

•       1 
9.1663 

N.i#  1^  arf.i 

6.780 

1 

1    7  40.35 

'i.1118 

11  19  11.6 

10.668 

I 

2  50  21.83 

9.1679 

18  22  14JS 

6.601 

2 

1    9  47.06 

2.1133 

11  29  49.7 

10.603 

2 

2  52  31.89 

9.1689 

18  28  53.0 

6.603  1 

3 

1  11  53.82 

9.11» 

11  40  23.8 

10.636 

3 

2  54  42.01 

9.1699 

18  35  25.7 

6.404  ' 

4 

1  14    0.64 

3.1143 

11  50  54.0 

10.470 

4 

2  56  52.19 

9.1703 

18  41  52.4 

6.306 

5 

1  16    7^ 

3.U64 

12    1  20J2 

10.403 

5 

2  59    2.42 

9.1711 

18  48  13J2 

6.307 

6 

1  18  14.50 

3.1106 

12  11  42.3 

10.336 

6 

3    1  12.71 

9.1730 

18  54  28.0 

6.106 

7 

1  20  21^ 

3.1178 

12  22    0.3 

10.366 

7 

3    3  23.05 

3.1798 

19    0  36.7 

6.006 

8 

1  22  28.63 

3.1198 

12  32  14.1 

10.104 

8 

3    5  33.44 

9.1736 

19    6  39.4 

6.906  \ 

9 

1  24  35.79 

3.1300 

12  42  23.6 

10.133 

9 

8    743.89 

9.1746 

19  12  36iJ 

$jm  ' 

10 

I  26  43.03 

3.1313 

12  52  28.9 

10.063 

10 

3    9  51.39 

9.1764 

19  18  26.9 

6.706 

11 

128  50.34 

3.1334 

13    2  29.9 

0.060 

11 

3  12    4.93 

9.1761 

19  24  11.4 

6.600 

12 

1  30  57.72 

3.1336 

13  12  26i» 

0.006 

12 

3  14  15JS0 

9.1766 

19  29  49.7 

6.186  I 

13 

133    5.16 

3.1347 

13  22  18.6 

0.831 

13 

3  16  26.12 

9.1773 

19  35  21.9 

6.486  j 

14 

1  35  12.67 

3.1360 

13  32    6ii 

0.766 

14 

3  18  36.78 

9.1780 

19  40  47.9 

6.383  ! 

15 

137  20iJ6 

3.1371 

13  41  49.3 

0.680 

15 

3  20  47.48 

9.1786 

19  46    7.8 

6.380  . 

16 

139  27.93 

3.1383 

13  51  27.8 

0.604 

16 

3  22  58.22 

9.1793 

19  51  21J5 

6.176 

17 

1  41  35.67 

3.13M 

14    1    1.7 

0.637 

17 

3  25    9.00 

9.1800 

19  56  29.0 

6.079 

18 

1  43  43.47 

3.1807 

14  10  31.0 

0.440 

18 

3  27  19.81 

9.1806 

20    1  30.2 

4.067 

19 

1  45  51.35 

3.1310 

14  19  55.7 

0.371 

19 

3  29  30.65 

9.1800 

20    6  25.1 

4.863 

20 

1  47  59.30 

3.1331 

14  29  15.6 

0.903 

20 

3  31  41.52 

9.^813 

20  11  13.7 

4.760 

21 

1  50    7.33 

3.UU 

14  38  30.7 

0.313 

21 

3  33  52.41 

9.1817 

20  15  56.1 

4.664 

22 

1  52  15.44 

9.1317 

14  47  40.9 

0.130 

22 

3  36    3.33 

9.1839 

20  20  32.2 

4.660 

23 

154  23.62 
SATl 

9.1370 

[JRDA 

N.14  56  46^ 
Y    18. 

04M8 

23 

3  38  14.28 
MO 

9.1896 

NDAY 

N4»25    2.0 
20. 

4.444 

0 

1  56  31.88 

3.1383 

N.15    5  46.6 

8J66 

0 

3  40  25.25 

9.1830 

^M  29  25.4 

4.318 

1 

1  58  40.21 

3.1306 

15  14  42.0 

8.880 

1 

3  42  36.24 

9.1884 

1     20  33  42.5 

4.931 

2 

2    0  48.61 

9.1407 

15  23  32.3 

8.705 

2 

3  44  47J25 

9.1836 

'     203753.2 

4.196 

3 

2    2  57.09 

9.1410 

15  32  17.5 

8.710 

3 

3  46  58.27 

9.1837 

20  41  57JS 

MIB 

4 

2    5    5.65 

9.1433 

15  40  57.6 

8.096 

4 

3  49    9.30 

9.1830 

20  45  55.4 

3.011   . 

5 

2    7  U^ 

3.1444 

15  49  32.6 

8.641 

5 

3  51  20.34 

9.1841 

20  49  46.9 

3.806  , 

6 

2    922.98 

9.1466 

15  58    2.6 

8U66 

6 

3  53  31.39 

9.1849 

20  53  32.0 

3.608  1 

7 

2  11  31.76 

9.1460 

16    6  27.3 

8.360 

7 

3  55  4245 

9.1843 

20  57  10.6 

3.601  1 

8 

2  13  40.61 

3.1481 

16  14  46.6 

8.970 

8 

3  57  53.51 

9.1843 

21    0  42.8 

3.464  ' 

9 

2  15  49.54 

9.1404 

16  23    0.6 

8.100 

9 

4    0    4.57 

9.1843 

1     21    4    8.6 

3.3r76 

10 

2  17  58.54 

3.1606 

16  3V    9.3 

8.100 

10 

4    2  15.64 

9.1844 

1     21    7  27.9 

3.36T  , 

11 

2  20    7.62 

8.1610 

16  39  12.6 

8.010^ 

11 

4    4  26.71 

9.1844 

21  10  40.7 

3.160  ' 

12 

2  22  16.77 

3.1631 

16  47  10.6 

7.031 

12 

4    6  37.77 

9.1843 

21  13  47.0 

3.069 

13 

2  24  25.98 

3.1643 

16  55    3.1 

7.830 

13 

4    8  48.82 

9.1841 

21  16  46.9 

9.044  , 

14 

2  26  35.26 

9.1663 

17    2  50.0 

7.736 

14 

4  10  59.86 

9.1838 

21  19  40.3 

9.806 

15 

2  28  44.61 

9.1664 

17  10  31.4 

7.6a 

15 

4  13  10.88 

9.1696 

21  22  27^2 

9.797 

16 

2  30  54.03 

9.1676 

17  18    7.3 

7.669 

16 

4  15  21.89 

9.1834 

21  25    7.6 

9.610  1 

17 

2  33    3.52 

9.1686 

17  25  37.6 

7.466 

17 

4  17  32.88 

9.1836 

21  27  41.5 

9.619 

18 

2  35  13.08 

9.1600 

17  33    2.2 

7.364 

18 

4  19  43.85 

9.1897 

21  30    9.0 

9.404 

19 

2  37  22.71 

9.1610 

17  40  21.2 

7.970 

19 

4  21  54.80 

9.1894 

21  32  30.0 

9.906  ; 

20 

2  39  32.40 

9.1631 

17  47  34.5 

7.176 

20 

4  24    5.73 

0.1830 

21  34  44.4 

9.186 

21 

2  41  42.16 

9.1633 

17  54  42.1 

7.078 

21 

4  26  16.63 

9.1816 

21  36  52.2 

9.on  , 

22 

2  43  51.99 

9.1643 

18    1  43.9 

6.981 

22 

4  28  27.50 

9.1600 

21  38  53.5 

1.906 

23 

2  46    1.88 

9.1603 

18    8  39.9 

6.886 

23 

4  30  38.33 

9.1808 

21  40  48.4 

1.800 

24 

2  48  11.83 

3.1663 

N.18  15  30.1 

6.780 

24 

4  32  49.13 

9.1706 

N.21  42  36.9 

1.764  1 
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GREENWICH   MEAN  TIME. 

THE  MOON'S  RIGHT 

•  ASCENSION  AND  DECLINATION. 

1 

Hoar. 

m^tAaomakm. 

DM. 
forlm 

DwdiiMtloii. 

Diff. 
forlm. 

Hoar. 

Right  Aaoension. 

Wff. 
ftnr  Im. 

DeeUnatlon. 

Din: 
forlm. 

TtJ] 

ESDA^ 

ir  21. 

THURSDAY  2a 

0 

h     m      • 

4  32  49.13 

• 
9.1798 

Ni2f42l3d'.9 

II 
1.764 

0 

h     m      • 

6  16    2.71 

• 
9.1089 

Nijf  4'37''.2 

8.9a 

1 

4  34  59.89 

9.1790 

21  44  18.9 

1.040 

1 

6  18    9.18 

9.1007 

21    1  19.8 

8.889 

2 

4  37  10.61 

9.I78S 

21  45  54.4 

1.687 

2 

6  20  15.52 

9.1046 

20  57  56.6 

3.486 

3 

4  39  21.29 

9.1777 

21  47  23.3 

1.499 

3 

6  22  21.72 

9.1094 

20  54  27.6 

8.681 

4 

4  41  31.93 

9.1769 

21  48  45.8 

1.891 

4 

6  24  27.80 

9.1009 

20  50  52.9 

84)96 

5 

4  43  42.52 

9.1701 

21  50    1.8 

1.919 

5 

6  26  33.75 

9.0979 

20  47  12.5 

8.791 

6 

4  45  53.06 

9.17*9 

21  51  11.2 

1.104 

6 

6  28  39.56 

3.0956 

20  43  26.3 

8.616 

7 

448    3.55 

9.1744 

21  52  14.2 

0M6 

7 

6  30  45.23 

9U)984 

20  39  34.5 

8.910 

8 

4  50  13.99 

^nm 

21  53  10.7 

0.869 

8 

6  32  50.77 

9.0919 

20  35  37.0 

4.006 

9 

4  52  24.38 

9.1797 

21  54    0.8 

0.781 

9 

6  34  56.19 

9.0689 

20  31  33.9 

44)99 

10 

4  54  34.72 

9.1717 

21  54  44.4 

0.079 

10 

6  37    1.46 

9.0600 

20  27  25.3 

4.191 

11 

4  56  44.99 

9.1707 

21  55  21.5 

0.604 

11 

6  39    6.59 

9.0644 

20  23  11.1 

4.968 

12 

4  58  55.19 

9.1096 

21  55  52.1 

0.460 

12 

6  41  11.59 

9.0891 

20  18  51.3 

4.876 

13 

5    1    5-33 

9.16S4 

21  56  16.3 

0.861 

13 

6  43  16.45 

9.0796 

20  14  26.1 

4.460 

14 

5    3  15.40 

9.1079 

21  56  34.2 

0.946 

14 

6  45  21.17 

9.0776 

20    9  55.4 

4.667 

15 

5    5  25.39 

9.1600 

21  56  45.7 

0.189 

15 

6  47  25.75 

9.0769 

20    5  19.2 

4348 

16 

5    7  35.31 

9.1646 

21  56  §0.8 

OMi 

16 

6  49  30.20 

9.0780 

20    0  37.6 

4.788 

17 

5    9  45.16 

9.1080 

21  56  49.5 

OJnb 

17 

6  51  34.51 

9.0706 

19  55  50.6 

4.698 

18 

5  11  54.94 

9.109S 

21  56  41.7 

0.168 

18 

6  53  38.67 

9.0089 

19  50  58.2 

4.918 

19 

5  14    4.63 

9.1009 

21  56  27.5 

0.990 

19 

6  55  42.69 

9.0069 

19  46    0.5 

6.000 

i  30 

5  16  14.24 

9.1600 

21  56    7.0 

0.895 

20 

6  57  46.57 

9.0680 

19  40  57.5 

6.094 

21 

5  18  23.78 

9.1589 

21  55  40.3 

0.600 

21 

6  59  50.32 

9.0619 

19  35  49.2 

6.189 

22 

5  20  33.23 

9.1607 

21  55    7.2 

0.006 

22 

7    1  53.92 

9.0669 

19  30  35.7 

6.909 

23 

522  42.59 

wed: 

9.1659 

NESD. 

NiJl  54  27.7 
\Y  22. 

0.710 

23 

7    3  57.38 
FR 

9U>566 

IDAY 

N.19  25  16.9 
24. 

6.867 

0 

5  24  51.86 

9.1696 

N.21  53  41.8 

0.816 

0 

7    6    0.70 

1       9.0649 

N.19  19  52.9 

6.448 

1 

5  27    1.04 

9.1593 

21  52  49.7 

0.990 

1 

7    8    3.88 

9.0619 

19  14  23.8 

6.599 

2 

5  29  10.12 

9.1600 

21  51  51.4 

i/m 

2 

7  10    6.92 

9.0490 

19    8  49.5 

5.015 

3 

5  31  19.11 

9.1490 

21  50  47.0 

1.197 

3 

7  12    9.83 

9.0479 

19    3  10.1 

6.700  1 

4 

5  33  28.00 

9.1473 

21  49  36.3 

1.931 

4 

7  14  12.59 

9.0449 

18  57  25.6 

6.784  ' 

5 

5  35  36.79 

9.1467 

21  48  19.3 

1.885 

5 

7  16  15.21 

9.0496 

18  51  36.0 

6.609  ; 

6 

5  37  45.48 

9.1440 

21  46  55.9 

1.489 

6 

7  18  17.69 

9.0403 

18  45  41.4 

6.963 

7 

5  39  54.07 

9.1499 

21  45  26.4 

1.649 

7 

7  20  20.04 

9.0860 

18  39  41.8 

6.086 

8 

5  42    2.55 

9.1404 

21  43  50.8 

1.044 

8 

7  22  22.25 

9.0856 

18  33  37.2 

6.116 

9 

5  44  10i*2 

9.1367 

21  42    9.1 

1.740 

9 

7  24  24.31 

94)883 

18  27  27.7 

6.900 

10 

5  46  19.19 

9.1800 

21  40  21.2 

1.850 

10 

7  26  26J24 

2MU 

18  21  13.3 

0.981 

11 

5  48  27.35 

9.1850 

21  38  27.1 

1.968 

11 

7  28  28.04 

94)969 

18  14  54.0 

0.369 

12 

5  50  35.39 

9.1831 

21  36  26.8 

9.066 

12 

7  30  29.71 

9.0900 

18    8  29.8 

0.443 

13 

5  52  43.32 

9.1818 

21  34  20.5 

9.156 

13 

7  32  31J24 

94)948 

18    2    0.8 

6.693 

14 

5  54  51.14 

9.1904 

21  32    8.2 

9.956 

14 

7  34  32.63 

9.0991 

17  55  27.0 

6.603  ' 

15 

5  56  58.85 

9.1974 

21  29  50.0 

9.866 

15 

7  36  33.89 

9.0199 

17  48  48.5 

04189 

16 

5  59    6.43 

9.1964 

21  27  25.7 

9.466 

16 

7  38  35.02 

94)177 

17  42    5JJ 

0.701 

17 

6    1  13.89 

9.1934 

21  24  55.4 

9JW5 

17 

7  40  36.02 

9.0166 

17  35  17.2 

6.889  1 

18 

6    3  21J24 

9.1914 

21  22  19.0 

9.064 

18 

7  42  36.88 

9.0133 

17  28  24.6 

0.915 

19 

6    5  28.47 

9.1108 

21  19  36.8 

9.768 

19 

7  44  37.61 

9.0111 

17  21  27.4 

0.001 

20 

6    7  a5.57 

9.1178 

21  16  48.7 

9.661 

20 

7  46  38.22 

94)090 

17  14  25.6 

7.068  ! 

21 

6    9  42.55 

9.1168 

21  13  54.6 

9.949 

21 

7  48  38.70 

94)009 

17    7  19.1 

7.146 

22 

6  11  49.40 

9.1131 

21  10  54.7 

8UM7 

22 

7  50  39.05 

94)047 

17    0    8.1 

7.991 

23 

6  13  56.12 

9.1110 

21    7  48.9 

8.140 

23 

7  52  39.28 

94)097 

16  52  52.5 

7.997 

24 

6  16    2.71 

9.1069 

N.21    4  37.2 

8.948 

24 

7  54  39.40 

9.0007 

N.16  45  32.4 

7.870 
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GREENWICH  MEAN  TTMK. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aioension. 

Dlff. 
forlm. 

Dlff. 
forlm. 

Hoar. 

Bight  AsMiukm. 

DUL 
forlm. 

forlm. 

SATURDAY  26. 

MONDAY 

27. 

0 

h    m     • 
7  54  39.40 

s 
2.0001 

N.  1^^4^32.4 

7.370 

0 

h     m     fl 
9  28  51.55 

s 
1.9878 

N.  9°  3^  3^.9 

104189 

1 

7  56  39.38 

1.9067 

16  38    8.0 

7.444 

1 

9  30  47.81 

1.9876 

9  25  14.1 

10.388 

2 

7  58  39.24 

1.9968 

16  30  39.1 

7.510 

2 

9  32  44.06 

1.9873 

9  14  49.4 

10U36 

3 

8    0  38.99 

1.9948 

16  23    5.7 

7.599 

3 

9  34  40.29 

1.9870 

9    4  21.8 

10.483 

4 

8    2  38.62 

1.9098 

16  15  28.0 

7.664 

4 

9  36  36.50 

1.9308 

8  53  51.4 

10.630 

5 

8    4  38.13 

1.9908 

16    7  46.0 

7.786 

5 

9  38  32.71 

1.9868 

8  43  18.2 

10.576 

6 

8    6  37.51 

1.9888 

15  59  59.7 

7.808 

6 

9  40  28.92 

1.9367 

8  32  42.1 

10.699 

7 

8    8  36.78 

1.9609 

15  52    9.1 

7.879 

7 

9  42  25.12 

1.9866 

8  22    3.4 

10.667 

8 

8  10  a5.94 

1.9851 

15  44  14iJ 

IMO 

8 

9  44  21.31 

1.9866 

8  11  22.0 

10.713 

9 

8  12  34.99 

1.98S4 

15  36  15.1 

8U)90 

9 

9  46  17.50 

1.9867 

8    0  37.9 

10.757 

10 

8  14  33.94 

1J)816 

15  28  11.8 

8.090 

10 

9  48  13.70 

1.9368 

7  49  51.1 

10.801 

11 

8  16  32.78 

1.9797 

15  20    4.4 

8.159 

11 

9  50    9.92 

1.9371 

7  39    1.7 

10.844 

12 

8  18  31.50 

ijms 

15  11  52.8 

8.297 

1^ 

9  52    6.17 

1.9874 

7  28    9.8 

10.865 

;  13 

8  20  30.12 

1.9761 

15    3  37.2 

8.996 

13 

9  54    2.43 

1.9377 

7  17  15.5 

104)96 

14 

8  22  28.64 

14)745 

14  55  17.5 

8.362 

14 

9  55  58.70 

1.9379 

7    6  18.7 

10.967 

15 

8  24  27.06 

1.9798 

14  46  53.8 

8.498 

15 

9  57  54i)8 

1.9362 

6  55  19.4 

114)06 

16 

8  26  25.38 

1.9711 

14  38  26.1 

8.495 

16 

9  59  51.28 

1.9386 

6  44  17.6 

114)48 

17 

8  28  23.59 

1.9695 

14  29  54.4 

8.561 

17 

10    1  47.61 

1.9891 

6  33  13.5 

11.087 

18 

8  30  21.71 

1.9660 

14  21  18.7 

8.627 

18 

10    3  43.98 

1.9896 

6  22    7.0 

11.196 

19 

8  32  19.74 

1.9665 

14  12  39.2 

8.601 

19 

10    5  40.37 

1.9401 

6  10  58.3 

11.164 

20 

8  34  17.68 

1.9650 

14    3  55.8 

8.755 

20 

10    7  36.79 

1.0406 

5  59  47.4 

11.201 

21 

8  36  15.53, 

1.9634 

13  55    8.5 

8.819 

21 

10    9  33.24 

IJMll 

5  48  34.2 

11.236 

22 

8  38  13.29 

IJ9619 

13  46  17.5 

8.882 

22 

10  11  29.73 

1JM18 

5  37  18.8 

11.275 

23 

8  40  10.96 
SU 

1.9605 

NDAl 

N.13  37  22.7 
26. 

8.944 

23 

10  13  26J27 
TUE 

1.9426 

:sDAy 

N.  5  26    1.2 

'  2a 

ii.su 

0 

8  42    8.54 

1.9593 

N.13  28  24.1 

ojom 

0 

10  15  22.87 

1.0488 

N.  5  14  41.5 

11.346 

1 

8  44    6.04 

1JM79 

13  19  21.7 

9.069 

1 

10  17  19.52 

1JM47 

5    3  19.7 

11.379 

2 

8  46    3.47 

1.9565 

13  10  15.7 

9.130 

2 

10  19  16.23 

1.9457 

4  51  56.0 

11.411 

3 

8  48    0.83 

1.9559 

13    1    6.1 

9.190 

3 

10  21  13.01 

1.9466 

4  40  30.4 

11.443  ! 

4 

8  49  58.10 

1.9539 

12  51  52.8 

9.251 

4 

10  23    9.85 

1.9478 

4  29    2.8 

11.475  1 

5 

8  51  55..30 

1.9596 

12  42  35.9 

9.311 

5 

10  25    6.75 

1.9468 

4  17  33.3 

11.507   1 

6 

8  53  52.43 

1.9515 

12  33  15.5 

9.360 

6 

10  27    3.70 

1.9498 

4    6    1.9 

114W7 

7 

8  55  49.49 

1.9505 

12  23  51.6 

9.427 

7 

10  29    0.73 

IJMIO 

3  54  28.8 

11.667 

8 

8  57  46.49 

1.9494 

12  14  24JJ 

9.486 

8 

10  30  57.84 

14)634 

3  42  53.9 

11.597  i 

9 

8  59  43.42 

14»484 

12    4  53.2 

9.545 

9 

10  32  55.04 

1.9539 

3  31  17i2 

11.096 

10 

9    1  40.29 

1.W75 

11  55  18.8 

9.602 

10 

10  34  52.32 

14)654 

3  19  38.7 

11.664 

11 

9    3  37.11 

1.9466 

11  45  41.0 

9.668 

11 

10  36  49.68 

1.9568 

3    7  58.6 

11.661 

12 

9    5  33.88 

1.9456 

11  a5  59.8 

9.715 

12 

10  38  47.13 

1.9584 

2  56  17.0 

11.706 

13 

9    7  30.59 

1.9447 

11  26  15.3 

9.769 

13 

10  40  44.(J8 

1.9600 

2  44  33.9 

11.731 

,  14 

9    9  27.25 

1.9439 

11  16  27.5 

9.823 

14 

10  42  42.33 

1.9616 

2  32  49.3 

11.756 

il5 

9  11  23.86 

1.M3I 

11    6  36.5 

9.8n 

15 

10  44  40.07 

1.9632 

2  21    3.1 

11.761 

1  16 

9  13  20.42 

1.9493 

10  56  42.3 

94tt0 

16 

10  46  37.91 

1.9649 

2    9  15.5 

11.805 

17 

9  15  16.94 

1.9416 

10  46  44.9 

94)83 

17 

10  48  35.86 

14)667 

1  57  26.5 

11.896  1 

18 

9  17  13.41 

1.9410 

10  36  44.2 

10.086 

18 

10  50  33.93 

1.9687 

1  45  36.2 

11.850  ! 

19 

9  19    9.85 

1.»I04 

10  26  40.4 

10.087 

19- 

10  52  32.11 

1.9707 

1  33  44.6! 

11.871 

20 

9  21    6.26 

1.9398 

10  16  33.6 

10.138 

20 

10  54  30.41 

1.9727 

1  21  51.7| 

11.891 

21 

9  23    2.63 

1.9399 

10    6  23.7 

10.189 

21 

10  56  28.82 

1.9746 

1    9  57.6 

114)11 

22 

9  24  58.97 

1.9387 

9  56  10.8 

10.240 

22 

10  58  27.35 

1.9767 

0  58    2.3' 

11.930 

1  ^ 

9  26  55.27 

1.9383 

9  45  54.9 

10.290 

23 

11    0  26.02 

141789 

0  46    5.9 

11.949 

lii 

9  28  51.55 

1.9378 

N.  9  35  35.9 

10.889 

24 

11    2  24.83 

1.9812 

N.  0  34    8.5 

114)65 

XII. 


APRIL,    1863. 


67 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AMenaion. 

Diff. 
for  1  m 

DMUoatkm. 

Diir. 

forlm. 

Hoar. 

Mff. 
for  1  m. 

Deolinatioii. 

Diff. 
forlm. 

WEDNESDAY  29. 

THURSDAY  30- 

0 

h     m      8 
11    2  24.83 

14»13  N.  0  3^     rfl5 

11.965 

0 

h    m      s 
11  50  44.79 

s 
3.0633 

S.  4  id  5^.8 

13.117 

1 

11    4  23.77 

1.08S6       0  22  10.2 

11.980 

1 

11  52  48.02 

3.0668 

4  28    1.6 

13.109 

2 

11    6  22.85 

i4»a8N.  0  10  11.0 

11.994 

2 

11  54  51.49 

34)698 

4  40    7.9 

13.101 

3 

11    8  22.06 

1.9681  S.   0     1  49.1 

134)09 

3 

11  56  55.20 

34)638 

4  52  13.7 

13.093 

4 

11  10  21.42 

1.990ft 

0  13  50.1 

134)34 

4 

11  58  59.14 

34)677 

5    4  19.0 

134)64 

5 

11  12  20.93 

1.9031 

0  25  52.0 

134)38 

5 

12    1    3.32 

34ni7 

5  16  23.8 

134n6 

6 

11  14  20.60 

1.9957 

0  37  54.7 

134)51 

6 

12    3    7.73 

34)766 

5  28  28.0 

13.063 

7 

11  16  20.42 

1.9984 

0  49  58.2 

134)64 

7 

12    5  12.38 

34)796 

5  40  31.4 

13.061 

8 

11  18  20.40 

3.0011 

1    2    2.4 

134)76 

8 

12    7  17.28 

34)637 

5  52  34.0 

134)38 

9 

11  20  20.55 

34)039 

1  14    7.3 

134)67 

9 

12    9  22.43 

3.0679 

6    4  35.8 

134)33 

10 

11  22  20.86 

34)068 

1  26  12.8 

134)96 

10 

12  11  27.83 

34)931 

6  16  36.7 

134K)7 

11 

11  24  21.34 

34)096 

1  38  18.8 

13.104 

11 

12  13  33.48 

34)968 

6  28  36.6 

11.969 

12 

11  26  22.00 

34)134 

1  50  25.2 

13.110 

12 

12  15  39.39 

3.1007 

6  40  35.5 

114)70 

.  13 

11  28  22.83 

34)163 

2    2  32.0 

13.116 

13 

12  17  45.56 

3.1050 

6  52  33.2 

11.963 

:  14 

11  30  23.84 

34)168 

2  14  39.0 

13.130 

14 

12  19  51.99 

3.1004 

7    4  29.7 

114)33 

15 

11  32  25.03 

34)314 

226  46.3 

13.134 

15 

12  21  58.69 

3.1140 

7  16  25.1 

11.913 

16 

11  34  26.41 

34)346 

2  38  53.8 

13.137 

16 

12  24    5.67 

3.1166 

7  28  19.2 

11.890 

17 

11  36  27.99 

34)380 

2  51    1.5 

13.139 

17 

12  26  12.92 

9.1331 

7  40  11.8 

11.866 

18 

11  38  29.78 

34)316 

3    3    9.3 

13.130 

18 

12  28  20.44 

3.1377 

7  52    3.0 

11.843 

19 

11  40  31.77 

34)849 

3  15  17.1 

13.130 

19 

12  30  28.24 

3.1836 

8    3  52.8 

11.816 

I20 

11  42  33.96 

34)363 

3  27  24.9 

13.139 

20 

12  32  36.33 

3.1873 

8  15  41.1 

11.780 

!21 

11  44  36.34 

34)416 

3  39  32.6 

13.137 

21 

12  34  44.71 

3.1430 

8  27  27.7 

11.763 

122 

11  46  3SM 

34)461 

3  51  40.2 

13.134 

22 

12  36  53.38 

3.1467 

8  39  12.6 

11.733 

,23 

11  48  41.76 

34)487 

4    3  47.6 

13.131 

23 
24 

12  39    2.35 

3.1616 

8  50  55.8 

11.703 

24 

11  50  44.79 

34)633  S.    4   15  54.8 

13.117 

12  41  11.04 

3.1666 

S.  9    2  37.2 

11.666 

PHASES   OF 

TH 

[E   MOON. 

0  Full  Moon,     .... 

d 

.    .    .      3    ] 

h        m 
16        9.( 

) 

(C  Last  Quarter,     .    .    . 

. 

...    10 

13     23.1 

I 

0  New  Moon,    .... 

,    , 

...    17 

15      51 

\ 

3)  First  Quarter,     .    .    . 

•    • 

...    25    ] 

16     7.: 

r 

(£  Peri<w»e 

d      h 
8    17.5 

\ 

<C  Ap 

^ — » 

riaee 

< 

a  21.S 

I 
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XIII. 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


^1 


Star^f  Name 

and 

Portion. 


10 


Aldebaran    W. 

Mars  W. 

Pollux 

Spica 

Jupiter 

Antares 


3     Pollux 
Rej^ulus 
Antares 


W. 
E. 
E. 
E. 


Noon. 


Mars  W. 

Pollux  W. 

Regulus  W, 

Antares  E. 


W 
W 
E. 


Pollux  W. 

Regulus  W, 

Antares  E. 

a  AquiliB  E. 

Regulus  W. 

Saturn  W. 

Antares  E. 

a  AquiliB  E. 


Regulus 

W 

Saturn 

W, 

Spica 

w 

Jupiter 
a  AquiliB 

w. 

E. 

Regulus 

W. 

Saturn 

W. 

Spica 

W. 

Jupiter 
a  Aquilse 

W. 

E. 

Saturn 

W. 

Spica 

W. 

Jupiter 
a  AquiliB 

W. 

E. 

Sun 

E. 

Saturn 

W. 

Spica 

W. 

Jupiter 

W. 

Antares 

W. 

Sun 

E. 

Saturn 

W. 

Spica 

W. 

Jupiter 

W 

Antares 

W. 

Sun 

E. 

90°  12' if 
84  50  58 

48  35  47 
43  22  55 
45  46  48 

88  53  17 

97  8  57 

61  12  9 
24  11  2 
76  1  6 

74  11  33 

37  10  26 

62  49  57 

87  30  45 

50  34  49 

49  21  22 
101  55  2 

64  17  34 
31  29  32 
35  38  59 

89  27  13 

78  13  44 
45  16  3 
24  11  6 
23  6  19 
76  48  34 

92  18  37 
59  18  4 

38  18  35 
37  8  10 

64  12  0 

73  27  20 
52  31  8 

51  21  43 
51  55  19 

123  44  43 

87  38  43 
66  44  54 

65  38  44 
21  40  20 

110  31  50 

101  48  29 
80  57  3 

79  55  4 
35  40  32 
97  20  8 


P.L. 
of 

ma. 


9760 
9953 
9809 
9744 
9735 
9753 

9840 
9719 
9744 
9647 

9601 
9581 
9509 

9505 
9409 
9460 
9891 

9367 
9465 
9405 
9800 

9831 
9857 
9390 
9380 
9775 


9987 


9983 
9970 
9957 
3041 
9593 


9978 
9953 


9503 


9965 
9394 
9607 


mh. 


914'/Sf 

86  22  10 
50  8  58 
41  47  14 
44  10  54 

87  17  48 

98  42  33 
62  48  23 
25  46  43 

74  23  15 

75  50  26 
38  49  47 
61  9  46 

89  11  51 

52  16  46 
47  39  13 

100  22  32 

66  1  27 

93  11  34 
33  55  32 
87  52  45 

79  58  58 
47  0  40 
25  56  36 
24  50  22 
75  13  34 

94  4  38 

61  3  57 
40  4  58 
38  54  28 

62  38  22 

75  13  44 
54  17  51 

53  8  46 
50  25  57 

122  5  39 

89  25  6 
68  31  34 

67  25  53 
23  24  48 

108  52  45 

103  34  26 
82  43  21 
81  41  55! 
37  25  56| 

95  41  22 


P.L. 

of 

DUL 


9747 
9939 
9841 
9731 
9793 
9741 


9704 
9719 
9633 


9565 
9584 

9494 
9458 
9459, 
9876 

9379 
9447 
9401 
9799 

9896 
9348 
9815 
9369 
9779 


9800 
9981 
9989| 
9855 

9983 
9970 
9956 
3081 
9599 

9985 
9974 
9953 
9354 
9503 

9304 
2390 
9368 
9894 


Vlh. 


93  23'14[ 
87  53  40 
51  42  33 
40  11  15 
42  34  45 

85  42  2 

100  16  28 
64  24  58 
27  22  57 

72  45  5 

77  29  37 
40  29  30 
59  29  20 

90  53  12 
53  58  50 
45  56  52 
98  49  43 

67  45  32 
34  54  2 
32  11  59 

86  18  7 

81  44  19 
48  45  30 
27  42  14 
26  34  51 

73  38  39 


P.L, 

of 

Diff. 


IXh. 


P.L. 
of 
DUL 


9784 
9994 
9893 
9710 
9719 
9797 

9819 


9695 
9030 

9576 
9540 
9639 

9485 
9446 
9443 


9871 
9430 


9786, 


9893 


95  50  41 

9996 

62  49  56 

9997 

41  51  25 

9979 

40  40  54 

9977 

61    5    6 

9871 

77    0    9 

9989 

56    4  34 

9970 

54  55  51 

9954 

48  57  24 

3194 

120  26  33 

9591 

91  11  27 

9987 

70  18  12 

9976 

69  13    1 

9954 

25    9  29 

9346 

107  13  41 

9505 

105  20  19 

9308 

84  29  35 

9393 

83  28  42 

9370 

39  11  21 

9834 

94    2  40 

9619 

94  59  9 
89  25  28 
53  16  31 
38  35  0 
40  58  21 
84  5  58 

101  50  40 
66  1  54 

28  59  43 

71  6  37 

79  9  6 

42  935 

57  48  38 

92  34  47 
55  41  28 
44  14  19 
97  16  36 

69  29  48 
36  36  54 
30  28  22 
84  43  21 

83  29  47 
50  30  32 

29  28  0 
28  19  42 

72  3  49 

97  36  47 
64  36  0 

43  37  55 
42  27  28 
59  32  12 


78  46  35 
57  51  17 
56  42  58 
47  29  44 
118  47  26 

92  57  45 
72  4  47 
71  0  7 
26  54  22 
105  34  39 

107  6  7 
86  15  45 
85  15  25| 
40  56  46 
92  24  2' 


9719 
9911 
9805 

9704 
9701 
9718 

9798 
9673 
9673 
9607 


9536 
9511 

9475 
9486 
9486 
9840 


9415 
9896 
9789 

9817 
9389 
9304 
9883 

9788 

9994 
9994 
9977 
9979 


9969 
9953 
8178 
9691 

9989 

99n 

9956 
9839 
9507 

2811 
9396 

9378 
9334 
9615 
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GREENWICH  MEAN 

TIME. 

LUKAB  DISTANCES. 

If 

starts  NamA 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

and 

Midnight. 

of 

XVb. 

of 

xviro. 

of 

XXIh. 

of 

1 

Posltton. 

Diff. 

DIff. 
3603 

Diff. 
3660 

DUL 

Aldebaran 

W. 

96°35'2d 

5707 

98°ll'5l 

W4^d 

101°25'5d 

9666 

Mars 

W. 

90  57  33 

3896 

92  29  57 

3883 

94    239 

3868 

95  33  39 

9864 

PoUux 

W. 

54  50  53 

3787 

56  25  38 

9760 

58    046 

3768 

59  36  16 

9786 

Spica 

E. 

36  58  26 

3603 

35  21  35 

3678 

33  44  26 

3666 

32    659 

9669 

Jupiter 

E. 

39  21  42 

3691 

37  44  50 

3661 

36    7  44 

3673 

34  30  26 

9669 

An  tares 

E. 

82  29  35 

3600 

80  52  54 

3667 

79  15  56 

3678 

77  38  40 

9660 

2 

Mars 

W. 

103  25  11 

3786 

104  59  59 

3771 

106  35    5 

9768 

108  10  28 

9744 

Pollux 

W. 

67  39  10 

36A8 

69  16  46 

3643 

70  54  42 

9629 

72  32  58 

9616 

Regulus 

W. 

30  36  59 

3663 

32  14  43 

3633 

33  52  53 

3616 

35  31  28 

9608 

Antaret 

E. 

69  27  51 

350S 

67  48  47 

3683 

66    9  27 

3669 

64  29  50 

9666 

3 

Pollux 

W. 

80  48  53 

3650 

82  28  57 

3638 

84    9  17 

3637 

85  49  53 

9616 

Regius 

W. 

43  50    0 

3630 

45  30  45 

3607 

47  11  48 

3494 

48  53  10 

9484 

Antares 

E. 

56    740 

3601 

54  26  28 

3480 

52  45    0 

3480 

51    3  18 

9470 

4 

Pollux 

W. 

94  16  35 

3467 

95  58  35 

3466 

97  40  48 

9460 

99  23  12 

9449 

Reg:ulu8 

W. 

57  24  13 

3436 

59    7  12 

3416 

60  50  26 

3406 

62  33  53 

9896 

Antares 

E. 

42  31  34 

3437 

40  48  38 

3421 

39    533 

9416 

37  22  20 

9410 

a  Aquila9 

E. 

95  43  12 

3838 

94    933 

3836 

92  35  39 

9616 

91    1  32 

9807 

5 

Reguhis 

W. 

71  14  16 

3866 

72  58  54 

3349 

74  43  42 

9848 

76  28  39 

9887 

Saturn 

W. 

38  20    7 

3401 

40    3  40 

3888 

41  47  32 

9877 

43  31  40 

9366 

Antares 

E. 

28  44  42 

3S97 

27    1    2 

3899 

25  17  23 

9400 

23  33  48 

9408 

a  AquilsB 

E. 

83    8  30 

5779 

81  33  35 

»76 

79  58  36 

9776 

78  23  35 

9776 

6 

Regulus 

W. 

85  15  22 

3818 

87    1    3 

3809 

88  46  49 

9806 

90  32  40 

9809 

Saturn 

W. 

52  15  45 

3836 

54    1    8 

3330 

55  46  39 

9814 

57  32  18 

9909 

Spica 

W. 

31  13  54 

3398 

32  59  56 

3294 

34  46    4 

9391 

36  32  17 

9287 

Jupiter 
a  Aqnilas 

W. 

30    4  53 

3330 

31  50  23 

3811 

3336    7 

9809 

35  22    3 

9906 

E. 

70  29    5 

3705 

68  54  31 

3804 

67  20    8 

9818 

65  45  57 

9899 

7 

Regulus 

W. 

99  22  56 

3393 

101    9    7 

J 

102  55  20 

9290 

104  41  34 

9290 

Saturn 

W. 

66  22    9 

3391 

68    822 

3388 

69  54  39 

9287 

71  40  58 

9986 

Spica 

W. 

45  24  29 

3374 

47  11    6 

3378 

48  57  45 

9273 

50  44  26 

9271 

Jupiter 
a  Aquils 

W. 

44  14    9 

3368 

46    0  56 

3364 

47  47  48 

9963 

49  34  44 

9260 

E. 

57  59  44 

3817 

56  27  47 

3943 

54  56  22 

3969 

53  25  31 

8000 

8 

Saturn 

W. 

8033    1 

9383 

82  19  27 

3383 

84    5  53 

3283 

85  52  18 

9988 

Spica 

W. 

5938    2 

3368 

61  24  48 

3370 

63  11  32 

3271 

64  58  14 

9272 

Jupiter 
a  Aquilas 

W. 

5830    6 

3368 

60  17  15 

9363 

62    4  24 

3368 

63  51  33 

9262 

E. 

46    3    2 

8381 

44  37  30 

8303 

43  13  21 

8360 

41  50  29 

8449 

Sun 

E. 

117    8  19 

3601 

115  29  11 

3691 

113  50    3 

9691 

112  10  56 

9699 

9 

Saturn 

W. 

94  44    0 

9391 

96  30  12 

9394 

96  16  21 

9296 

100    2  27 

9998 

Spica 

W. 

73  51  20 

3379 

75  37  50 

3281 

77  24  17 

9283 

79  10  41 

9286 

Jupiter 

W 

72  47  11 

3367 

74  34  14 

3369 

76  21  14 

9961 

78    8  11 

9264 

Antares 

W. 

28  39  24 

33M 

30  24  34 

3330 

32    950 

9327 

33  55  10 

9396 

Sun 

E. 

103  55  40 

3609 

102  16  43 

3600 

100  37  48 

9602        98  58  56 

9606 

10 

Saturn 

W. 

108  51  51 

3816 

110  37  28 

3830 

112  23    0 

9394     114     8  25 

9338 

Spica 

W. 

88     1  51 

3398 

89  47  53 

3302 

91  33  50 

9306     98    9  42 

3308 

Jupiter 

W 

87    2    4 

3276 

88  48  39 

3279 

90  35  10 

9382     92  21  36 

9986 

Antares 

W. 

42  42  11 

3326 

44  27  34 

3326 

46  12  55 

3398      47  58  13- 

9331 

Sun 

E. 

90  45  28 

2618        89      6  58| 

9621 

87  28  32 

2626        85  50    ll' 

2628 

70 
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XV. 


GREEISWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

11 

star's  Name 

p.  L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

nih. 

of 

Vlh. 

of 

I». 

of 

Portion 

Difl. 

DIff. 

DifL 
3319 

DUL 

Spica 

W. 

95    d2& 

2811 

96  5l'l^ 

3316 

9SSd56 

100°  22' 25!! 

2822 

Jupiter 

W. 

94    7  58 

3988 

95  54  15 

2393 

97  40  26 

3396 

99  26  31 

9999 

Antares 

w. 

49  43  28 

3333 

51  28  41 

3336 

53  13  50 

3387 

54  58  55 

9840 

Sun 

E. 

84  11  54 

3633 

82  33  42 

3686 

80  55  35 

3640 

79  17  34 

9648 

12 

Jupiter 

W. 

108  15  33 

3330 

110    1    3 

3336 

111  46  26 

3331 

113  31  40 

9837 

Antares 

W. 

63  43  14 

3867 

65  27  51 

3361 

67  12  22 

3366 

68  56  47 

9368 

Sun 

E. 

71    8  50 

9666 

69  31  23 

3669 

67  54    2 

3676 

66  16  48 

9680 

13 

Antares 

W. 

77  37  19 

9393 

79  21    5 

3397 

81    4  44 

3403 

82  48  15 

3406 

a  AquUsB 

W. 

33  58  46 

4179 

35    732 

4036 

36  18  36 

8907 

37  31  49 

3703 

Sun 

E. 

58  12  23 

3707 

56  35  52 

2713 

54  59  29 

2719 

53  23  15 

9796 

Aldebaran 

E. 

103  16  28 

3396 

101  32  51 

3403 

99  49  21 

2409 

98    5  59 

9416 

14 

Antares 

W. 

91  23  51 

3437 

93    6  33 

3443 

94  49    6 

2460 

96  31  30 

9466 

a  AquilsB 

W. 

44    2  48 

3413 

45  24  50 

3363 

46  47  49 

8319 

48  11  39 

8970 

Sun 

E. 

45  24  14 

3760 

43  48  54 

2768 

42  13  44 

2776 

40  38  45 

9784 

1 

Aldebaran 

E. 

89  31    7 

3443 

87  48  34 

3460 

86    6  10 

2466 

84  23  55 

9469 

Mars 

E. 

102  43  25 

3636 

101    5    5 

3633 

99  26  53 

3688 

97  48  49 

9644 

15 

a  Aquils 

W. 

55  20  47 

3143 

56  48    5 

8134 

58  15  45 

8109 

59  43  44 

8096 

Sun 

E. 

32  46  36 

3830 

31  12  47 

3841 

29  39  12 

2862 

28    5  51 

9863 

Aldebaran 

E. 

75  55    8 

3499 

74  13  54 

3607 

72  32  51 

2616 

70  52    0 

9636 

Mars 

E. 

89  40  57 

3083 

88    3  54 

3691 

86  27    2 

2099 

84  50  21 

3707 

19 

Mare 

E. 

39  40  56 

3033 

38  11  10 

8034 

36  41  40 

8047 

35  12  25 

8060 

Pollux 

E. 

66    8  49 

3876 

64  35  59 

3889 

63    326 

2902 

61  31  10 

2916 

Regulus 

E. 

102  47  22 

3811 

101  13    9 

3838 

99  39  11 

2834 

98    527 

9846 

20 

Sun 

W. 

27  42  30 

3364 

29    7  24 

8772 

30  32    8 

8281 

31  56  42 

8990 

Pollux 

E. 

53  54  12 

3987 

52  23  43 

8001 

50  53  32 

son 

49  23  40 

8089 

Regulus 

E. 

90  20  11 

3807 

88  47  48 

2907 

87  15  38 

2917 

85  43  41 

3097 

21 

Sun 

W. 

38  56  57 

3383 

40  20  30 

8342 

41  43  53 

8360 

43    7    7 

8366 

Pollux 

E. 

41  59  21 

3119 

40  31  34 

8188 

39    4  10 

8168 

37  37  11 

3170 

Regulus 

E. 

78    7    3 

3973 

76  36  19 

3964 

75    5  46 

2998 

73  35  25 

3001 

Saturn 

E. 

110  13  54 

3073 

108  43    6 

3980 

107  12  28 

2088 

105  42    0 

3006 

22 

Sun 

W. 

50    1    4 

8304 

51  23  27 

8400 

52  45  43 

8406 

54    7  51 

8413 

Venus 

W. 

18  43  13 

3471 

20    4  10 

8478 

21  24  59 

3486 

22  45  40 

8401 

Pollux 

E. 

30  29  17 

3315 

29    5  23 

3363 

27  42  12 

3303 

26  19  48 

8430 

Regulus 

E. 

66    6  11 

3040 

-64  36  48 

3047 

63    7  34 

3066 

61  38  29 

3061 

Saturn 

E. 

98  11  59 

3031 

96  42  25 

8036 

95  12  57 

3048 

93  43  37 

3048 

Jupiter 

E. 

119  25  50 

9994 

117  55  30 

3001 

116  25  18 

8006 

114  55  13 

8011 

23 

Sun 

W. 

60  57    5 

3436 

62  18  41 

8439 

63  40  13 

8443 

65    1  41 

8446 

Venus 

W. 

29  27  30 

3A16 

30  47  36 

8690 

32    7  38 

3628 

33  27  37 

8636 

Aldebaran 

W. 

25  59  40 

8158 

27  26  45 

8148 

28  53  56 

3143 

30  21  13 

3180 

Regulus 

E. 

54  14  55 

8068 

52  46  31 

3094 

51  18  14 

3096 

49  50    2 

8109    1 

Saturn 

E. 

86  18  33 

3072 

84  49  49 

3074 

83  21    8 

8078 

81  52  32 

8081 

Jupiter 

E. 

107  26  14 

3033 

105  56  41 

3034 

104  27  11 

8038 

102  57  45 

3040 

Spiea 

E. 

108    5    1 

3058 

106  36    0 

3069 

105    7    4 

3066 

103  38  12 

8067 

24 

Sun 

W. 

71  48  33 

8460 

73    9  53 

3460 

74  31  13 

3449 

75  52  34 

3447 

Venus 

W. 

40    6  56 

3633 

41  26  44 

8639 

42  46  33 

3631 

44    6  23 

3630 

XVI. 
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GREENWICH  MEAN  ' 

riME. 

LUNAR  DISTANCES. 

11 

starts  NaoiA 

p.  L. 

P.L. 

P.L. 

P.L. 

and 

Mdnight. 

of 

XVii- 

of 

XVUP* 

of 

XXIh. 

of 

Pooltioo. 

DUL 

DUL 

IMff. 
3834 

DUL 

Spica 

W. 

102°  ySiJ 

3396 

103''53'l3 

3830 

m38'25 

107^23' 3^ 

3880 

Jupiter 

W. 

101  12  32 

3808 

102  58  27 

3308 

104  44  15 

3813 

106  29  57 

3316 

Antares 

W. 

56  43  56 

3848 

58  28  53 

3846 

60  13  45 

3360 

61  58  32 

3363 

Sun 

E. 

77  39  38 

3647 

76    1  47 

3663 

74  24    2 

3666 

72  46  23 

3660 

i    12 

Jupiter 

W. 

115  16  46 

3841 

117    1  46 

3346 

.118  46  38 

3363 

120  31  22 

3867 

Antares 

W. 

70  41    7 

3878 

72  25  20 

3878 

74    9  27 

3383 

75  53  27 

3888 

Sun 

E. 

64  39  41 

3684 

63    2  40 

3600 

61  25  47 

3606 

59  49    1 

3701 

13 

Antares 

W. 

84  31  38 

941S 

86  14  54 

3410 

87  58    2 

3436 

89  41    1 

3481 

a  AquilcD 

W. 

38  46  58 

8606 

40    3  50 

3613 

41  22  11 

3638 

42  41  53 

8473 

Sun 

E. 

51  47    9 

3783 

50  11  11 

3780 

48  35  23 

3746 

46  59  44 

3763 

Aldebaran 

£. 

96  22  45 

3410 

94  39  38 

3436 

92  56  39 

3481 

91  13  49 

3437 

i   14 

Antares 

W. 

98  13  43 

3464 

99  55  47 

3471 

101  37  41 

3478 

103  19  25 

9486 

a  AquilcD 

W. 

49  36  15 

8348 

51    1  33 

8318 

52  27  27 

3166 

53  53  53 

8168 

Sun 

E. 

39    3  56 

3703 

37  29  18 

3601 

35  54  52 

3811 

34  20  38 

3890 

Aldebaran 

E. 

82  41  49 

3470 

80  59  53 

3477 

79  18    7 

3486 

77  36  32 

3409 

1 

Mars 

E. 

96  10  54 

3663 

94  33    9 

3660 

92  55  35 

3667 

91  18  11 

3676 

15 

a  Aqnilas 

W. 

61  11  58 

8066 

62  40  25 

3076 

64    9    4 

3060 

65  37  51 

8068 

Sun 

E. 

26  32  45 

8877 

24  59  57 

3801 

23  27  26 

3006 

21  55  14 

3090 

Aldebaran 

E. 

69  11  21 

3688 

67  30  53 

3641 

65  50  37 

3661 

64  10  34 

3660 

Mars 

E. 

83  13  51 

3716 

81  37  33 

3736 

80    1  26 

3734 

78  25  31 

3743 

19 

Mare 

E. 

33  43  26 

8078 

32  14  44 

8087 

30  46  19 

8101 

29  18  10 

8114 

Pollux 

E. 

59  59  11 

3030 

57  27  30 

3043 

56  56    6 

3068 

55  25    0 

3973 

Begulus 

E. 

96  31  57 

3866 

94  58  40 

3866 

93  25  37 

3876 

91  52  47 

3887 

20 

Sun 

W. 

33  21    5 

8300 

34  45  18 

8307 

36    9  21 

3816 

37  33  14 

3336 

PoUux 

E. 

47  54    7 

3048 

46  24  54 

3066 

44  56    2 

3083 

43  27  31 

3100 

Regulos 

E. 

84  11  56 

3087 

82  40  24 

3847 

81    9    5 

3067 

79  37  58 

3066 

21 

Sun 

W. 

44  30  12 

8866 

45  53    8 

8378 

47  15  55 

3880 

48  38  34 

8388 

PoUux 

E. 

36  10  37 

8308 

34  44  31 

3337 

33  18  54 

3368 

31  53  48 

3983 

Regains 

E. 

72    5  14 

8000 

70  35  13 

8018 

69    522 

3036 

67  35  42 

3084 

Saturn 

E. 

104  11  42 

8004 

103  41  34 

3010 

102  11  34 

3017 

100  41  42 

3034 

22 

Sun 

W. 

55  29  53 

8418 

56  51  49 

8433 

58  13  39 

3438 

59  35  24 

8431 

Venus 

W. 

24    6  14 

8407 

25  26  42 

8603 

26  47    4 

3607 

28    7  20 

3613 

PoUux 

E. 

24  58  16 

8486 

23  37  46 

3668 

22  18  20 

3631 

21    0  18 

3718 

Re^us 

£. 

60    932 

8066 

58  40  41 

3078 

57  11  59 

3070 

55  43  24 

3084 

Saturn 

E. 

92  14  24 

8068 

90  45  17 

8068 

89  16  16 

3064 

87  47  22 

3068 

Jupiter 

E. 

113  25  14 

8016 

111  55  21 

3030 

110  25  33 

3036 

108  55  51 

3090 

23 

Sun 

W. 

6623    7 

8446 

67  44  31 

3448 

69    5  53 

8440 

70  27  14 

8461 

Venus 

W. 

34  47  33 

3638 

36    7  26 

8680 

37  27  17 

3631 

38  47    7 

3689 

Aldebaran 

W. 

31  48  35 

8186 

33  16    2 

3133 

34  43  33 

8130 

36  11    8 

8134 

Regains 

E. 

48  21  55 

8106 

46  53  52 

8110 

45  25  54 

3II8 

43  58    0 

3116 

Satam 

E. 

80  23  59 

3068 

78  55  29 

3066 

77  27    1 

8087 

75  58  36 

3080 

Jupiter 
Spica 

E. 

101  28  22 

8043 

99  59    1 

3043 

98  29  42 

8046 

97    0  25 

3046 

E. 

102    9  22 

8070 

100  40  36 

3071 

99  11  51 

3073 

97  43    7 

8073 

24 

Sun 

W. 

77  13  58 

8446 

78  35  23 

34a 

79  56  50 

8440 

81  18  21 

3437 

Venus 

W. 

45  26  14 

8638 

46  46    7 

8636 

48    6    2 

3634 

4926    0 

3610 
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XVII. 


GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

^1 

Star'a  Name 

p.  L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

m^ 

of 

Vlh- 

of 

IX»^ 

of 

24 

PodtioD 

DIff. 

DUL 

Dur. 

Diff. 

Aldebaran 

W. 

3/ 38' 4^ 

8199 

39°  6f3l' 

8119 

40^34' 1^ 

8116 

42    2    i 

8119 

Mars 

W. 

18  17  32 

8368 

19  40  31 

8867 

21    3  37 

8860 

22  26  51 

8844 

Regulus 

E. 

42  30  10 

8119 

41    2  23 

8191 

39  34  39 

3134 

38    659 

8197 

Saturn 

E. 

74  30  13 

8090 

73    1  51 

8090 

71  33  29 

3091 

70    5    8 

8090 

Jupiter 
Spica 

E. 

95  31    8 

804d 

94    1  51 

8046 

92  32  35 

8046 

91    3  18 

8048 

E; 

96  14  24 

8078 

94  45  41 

8078 

93  16  59 

8078 

91  48  16 

3079 

25 

Sun 

W. 

82  39  56 

8488 

84     1  35 

8499 

85  23  19 

8494 

86  45    9 

8418 

Venus 

W. 

50  46    3 

8616 

52    6  10 

8619 

53  26  21 

3606 

54  46  38 

8600 

Aldebaran 

W. 

49  22  33 

8090 

50  50  55 

8086 

52  19  23 

8079 

53  47  58 

8078 

Mars 

W. 

29  24  50 

8818 

30  48  47 

8806 

32  12  51 

8300 

33  37    3 

8994 

Regulus 

E. 

30  49  25 

8143 

29  22    6 

3147 

27  54  53 

8161 

26  27  45 

3166 

Saturn 

E. 

62  43    7 

8068 

61  14  37 

8060 

59  46    3 

8078 

58  17  26 

8074 

Jupiter 
Spica 

E. 

83  36  21 

8039 

82    6  48 

8098 

80  37  10 

8094 

79    7  27 

8019 

E. 

84  24  10 

8060 

82  55  10 

3066 

81  26    5 

8061 

79  56  55 

8046 

96 

Sun 

W. 

93  36    4 

8388 

94  58  40 

8874 

96  21  26 

8366 

97  44  22 

8366 

Venus 

W. 

61  29  48 

8406 

62  50  50 

3467 

64  12    2 

8447 

65  33  25 

8438 

Aldebaran 

W. 

61  12  56 

8087 

62  42  23 

8098 

63  12    1 

3019 

64  41  50 

8010 

Mars 

W. 

40  40    6 

3364 

42    5  11 

8946 

43  30  26 

3336 

44  55  53 

8396 

Pollux 

W. 

21  14  11 

8678 

22  33  15 

8608 

23  53  36 

3439 

25  15    8 

8884 

Saturn 

E. 

50  53  13 

3064 

49  24    7 

8048 

47  54  54 

8044 

46  25  36 

8089 

Jupiter 
Spica 

E. 

71  37  14 

3989 

70    6  48 

9969 

68  36  13 

9976 

67    5  29 

9966 

E. 

72  29  20 

3018 

70  59  23 

3006 

69  29  18 

9998 

67  59    3 

9989 

,   ^ 

Sun 

W. 

104  41  58 

3803 

106    6    7 

3989 

107  30  31 

8976 

108  55  10 

8968 

1 

Aldebaran 

W. 

73  13  56 

3966 

74  45    1 

9946 

76  16  21 

9936 

77  47  56 

9998 

Venus 

W. 

72  23  13 

8388 

73  45  49 

3871 

75    8  39 

8366 

76  31  44 

8844 

Mars 

W. 

52    6  10 

3173 

53  32  53 

8169 

54  59  51 

8147 

5627    4 

8188 

Pollux 

W. 

32  16  33 

3188 

33  43    2 

8164 

35  10    6 

8196 

36  37  44 

8099 

Saturn 

E. 

38  57  30 

3014 

37  27  35 

3010 

35  57  35 

8006 

34  27  30 

3008 

Jupiter 
Spica 

E 

59  29    6 

3991 

57  57  14 

9911 

56  25    9 

9900 

54  52  50 

9880 

E. 

60  24  53 

3939 

58  53  24 

9999 

57  21  42 

9917 

55  49  45 

9906 

28 

Sun 

W. 

116    2  26 

3198 

117  28  44 

8178 

118  55  20 

8163 

120  22  15 

8146 

Aldebaran 

W. 

85  29  52 

3867 

87    3    6 

9849 

88  36  39 

3898 

90  10  31 

3819 

Venus 

W. 

83  31  11 

3373 

84  55  55 

3966 

86  20  58 

8341 

87  46  19 

8996 

Mars 

W. 

63  47  14 

3064 

65  16    8 

3048 

66  45  21 

8034 

68  14  52 

3019 

Pollux 

W. 

44    3  38 

3961 

45  34  15 

9969 

47    5  19 

3939 

48  36  49 

9918 

Jupiter 
Spica 

E. 

47    7  44 

3888 

45  33  59 

9891 

43  59  58 

3809 

42  25  42 

9797 

E. 

48    6    1 

3843 

46  32  27 

9896 

44  58  33 

3813 

43  24  21 

9798 

Stares 

E. 

93  34  50 

9863 

92    1  29 

9887 

90  27  49 

3833 

88  53  50 

9808 

29 

Aldebaran 

W. 

98    4  42 

3788 

99  40  32 

9799 

101  16  43 

3706 

102  53  15 

9689 

Venus 

W. 

94  57  56 

3143 

96  25  14 

8193 

97  52  56 

8104 

99  21     1 

8087 

Mars 

W. 

75  47  20 

3938 

77  18  51 

9991 

78  50  43 

3904 

80  22  57 

9887 

Pollux 

W. 

56  20  48 

3818 

57  54  52 

9798 

59  29  22 

3779 

61    4  17 

9760 

Jupiter 

E. 

34  30  30 

9740 

32  54  43 

9789 

31  18  45 

3733 

29  42  34 

9718 

Spica 

E 

35  28  34 

3733 

33  52  25 

9706 

32  15  56 

9699 

30  39    6 

9677 

Antares 

E. 

80  59    5 

3739 

79  23    8 

9716 

77  46  50 

9700 

76  10  10 

9684 

30 

Venus 

W. 

106  46  44 

3996 

108  16  59 

9960 

109  47  37 

9969 

111  18  37 

3944 

Mare 

W. 

88    933 

3801 

89  43  59 

9786 

91  18  47 

9767 

92  53  58 

9760 

Pollux 

W. 

69    5    3 

3067 

70  42  27 

9649 

72  20  15 

9639 

73  58  27 

9696 

1  Antares 

E. 

68    1  30 

3601 

66  22  40 

9688 

64  43  28 

9679 

63    3  55 

9666 

XVIII. 
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rs 


GREENWICH  MEAN 

TIME. 

LUNAB  DISTANCES. 

ii 

8ter*6  Nan 

le 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XY^ 

of 

xvnih. 

of 

XXIh 

of 

24 

Podtlon 

^ 

I>iff. 

DUL 

I>iff. 

Diff. 

Aldebaran 

W. 

43°30    & 

8106 

44^58'    & 

8104 

46°  26'    & 

8100 

47^54' l5 

8096 

Mars 

w. 

23  50  12 

8836 

25  13  42 

8831 

26  37  18 

8335 

28    1    1 

8819 

R^U8 

E. 

36  39  22 

8139 

35  11  47 

8183 

33  44  16 

3185 

32  16  49 

8188 

Saturn 

E. 

68  36  46 

8069 

67    8  23 

8086 

65  39  59 

8087 

64  11  34 

3066 

Jupiter 
Spica 

E. 

89  33  59 

8043 

88    4  38 

8040 

86  35  15 

8039 

85    5  50 

8035 

E. 

90  19  32 

8070 

88  50  46 

8060 

87  21  58 

8066 

85  53    6 

8003 

25 

Sun 

W. 

88    7    5 

8413 

89  29    8 

3406 

90  51  18 

8899 

92  13  36 

8890 

Venus 

W. 

56    7    2 

8495 

57  27  32 

8488 

58  48    9 

8481 

60    8  54 

8473 

Aldebaran 

W. 

55  16  41 

8067 

56  45  31 

8060 

58  14  30 

8053 

59  43  38 

8044 

Mars 

W. 

35    1  22 

8386 

36  25  50 

8379 

37  50  26 

8371 

39  15  11 

8963 

Regulus 

E. 

25    0  42 

8164 

23  33  51 

8176 

22    7  15 

8188 

20  40  51 

8303 

Saturn 

E. 

56  48  45 

8071 

55  20    0 

8066 

53  51    9 

8063 

52  22  14 

8058 

Jupiter 
Spica 

E. 

77  37  38 

8014 

76    7  42 

8009 

74  37  40 

8003 

73    7  31 

9997 

E. 

78  27  38 

8039 

76  58  14 

8084 

75  28  44 

8038 

73  59    6 

8033 

26 

Sun 

W. 

99    729 

8346 

100  30  48 

8386 

101  54  19 

3335 

103  18    2 

8813 

Venus 

W. 

66  54  59 

8438 

68  16  44 

8417 

69  38  41 

8407 

71    0  50 

3894 

Aldebaran 

W. 

67  11  50 

8001 

68  42    2 

3900 

70  12  27 

3060 

71  43    5 

3969 

Mara 

W. 

46  21  31 

8316 

47  47  22 

8305 

49  13  25 

3194 

50  39  41 

3183 

1 

Pollux 

W. 

26  37  43 

8335 

28    1  14 

8391 

29  25  36 

8358 

30  50  43 

3316 

Saturn 

E. 

44  56  12 

8084 

43  26  41 

8039 

41  57    4 

3038 

40  27  20 

8018 

Jupiter 
Spica 

E. 

65  34  34 

3056 

64    3  29 

3950 

62  32  13 

3041 

61    0  46 

3981 

£. 

66  28  37 

3960 

64  57  59 

3971 

63  27  10 

3961 

61  56    8 

3960 

27 

Sun 

W. 

110  20    5 

8360 

111  45  15 

8336 

113  10  42 

8393 

114  36  25 

8207 

Aldebaran 

W. 

79  19  46 

3910 

80  51  52 

3897 

82  24  15 

9883 

83  56  55 

3870 

Venus 

W. 

77  55    5 

8831 

79  18  41 

8316 

80  42  34 

8801 

82    644 

8387 

Mars 

W. 

57  54  33 

8130 

59  22  18 

8107 

60  50  19 

8093 

62  18  38 

8078 

PoUux 

W. 

38    5  55 

8078 

39  34  37 

3049 

41    3  49 

8036 

42  33  30 

8004 

Saturn 

E. 

32  57  21 

8001 

31  27  10 

8003 

29  57    0 

8003 

28  26  50 

8C04 

Jupiter 
Spica 

E. 

53  20  17 

3877 

51  47  29 

3867 

50  14  30 

3866 

48  41  15 

2844 

E. 

54  17  32 

3693 

52  45    4 

3880 

51  12  20 

2867 

49  39  19 

S854 

28 

Sun 

W. 

121  49  29 

3180 

123  17    2 

3114 

124  44  54 

8098 

126  13    6 

8079 

Aldebaran 

W. 

91  44  43 

3798 

93  19  14 

2788 

94  54    4 

2760 

96  29  13 

3758 

Venus 

W. 

89  11  59 

3308 

90  37  59 

8191 

92    4  19 

8174 

93  30  59 

8160 

Mars 

W. 

69  44  41 

8008 

71  14  50 

2987 

72  45  19 

9970 

74  16    9 

9954 

PoUux 

W. 

50    8  45 

3898 

51  41    7 

3877 

53  13  55 

2857 

54  47    9 

3888 

Jupiter  _ 
Spica 

E. 

40  51  10 

3786 

39  16  23 

3774 

37  41  21 

2763 

36    6    3 

3750 

E. 

41  49  50 

3784 

40  15    1 

3769 

38  39  52 

2753 

37    4  23 

9788 

Antares 

E. 

87  19  32 

3798 

85  44  55 

3779 

84    9  59 

2768 

82  34  42 

9747 

29 

Aldebaran 

W. 

104  30    9 

3874 

106^  7  24 

3658 

107  45    0 

9642 

109  22  58 

3036 

Venus 

W. 

100  49  26 

8070 

102  18  12 

8053 

103  47  20 

8034 

105  16  51 

8016 

Mars 

W. 

81  55  32 

3870 

83  28  29 

3853 

85    1  48 

2836 

86  35  29 

2818 

PoUux 

W. 

62  39  37 

3743 

64  15  21 

3738 

65  51  30 

2704 

67  28    4 

2678 

Jupiter 

E. 

28    6  11 

3706 

26  29  39 

3703 

24  53    3 

2700 

23  16  23 

9699 

Spica 

E 

29    1  55 

3661 

27  24  23 

3646 

25  46  31 

3631 

24    8  18 

9615 

Antares 

E. 

74  33    9 

3669 

72  55  47 

9653 

71  18    3 

3636 

69  39  57 

3631 

30 

Venus 

W. 

112  50    0 

3937 

114  21  45 

3909 

115  53  53 

3891 

117  26  24 

3879 

Mare 

W. 

94  29  32 

3733 

96    528 

3717 

97  41  47 

9099 

99  18  28 

9681 

PoUux 

W. 

75  37    2 

3615       77   16     2 

S64o|    59  43  43 

9679 

78  55  26 

9503 

80  35  13 

9545 

1 

Antares 

E. 

61  24    0 

3535 

58    3    4 

9509 

5622    3 

9494 

10 
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I. 


AT 

GREENWICH  APPARENT  NOON. 

THE  SUN'S 

SkUNia 
Tima 

i 

1 

1 

ottb» 

Bcml- 

dkmetflr 

the 

Mefid- 

fao. 

Eqnatkmor 

Time, 

tote 

tmbtraettd  • 

Apparml 
Tmu, 

DULlbr 
Ihoar. 

Appartnt 

DULftur 
Iboor. 

Appartnt 

DULtor 
Ihoar. 

8emS- 
dkuneter. 

Fri. 
Sat. 
.Sun. 

1 

2 
3 

h     m       • 

2  32  40.35 
2  36  29.35 
2  40  18.89 

9.631 
9.563 
9.676 

N.15    6  3^.5 
15  18  40.0 
15  36  29.3 

46'!60 
44.88 
44.24 

1^  54.24 
15  54.01 
15  53.78 

66^.03 
66.11 
66.19 

2°  59.97 
3    7.51 
3  14.51 

0.325 
0.303 
0.280 

Mon. 
Tues. 
Wed. 

4 
5 
6 

2  44    8.98 
2  47  59.63 
2  51  50.84 

9.699 
9.623 
9.647 

15  54    3.2 

16  11  21.5 
16  28  23.8 

43.69 
42.93 
42.26 

15  53.55 
15  53.32 
15  53.09 

66Sn 
66.35 
66.43 

3  20.96 
3  26.84 
3  32.16 

0.267 
0.233  1 
0.210 

Thur. 

FrL 

Sat. 

7 
8 
9 

2  55  42.63 

2  59  35.02 

3  3  27.99 

9.671 
9.696 
9.720 

16  45    9.7 

17  1  38.9 
17  17  blJ2 

41.67 
40.87 
40.16 

15  52.86 
15  52.63 
15  52.41 

66.51 
66.59 
66.67 

3  36.91 
3  41.07 
3  44.64 

0.186 
0.161 
0.136 

Sun. 
Mon. 
Tues. 

10 
11 
12 

3    7  21.56 
3  11  15.72 
3  15  10.48 

9.746 
9.770 
9.794 

17  33  46.4 

17  49  24.0 

18  4  43.7 

39.43 
38.69 
37.94 

15  52.19 
15  51.97 
15  51.76 

66.76 
66.85 
66.93 

3  47.62 
3  50.01 
3  51.80 

0.111 
0.087 
0.062 

Wed. 
Thur. 
FrL 

13 
14 
15 

3  19    5.83 
3  23     1.78 
3  26  58.32 

9.819 
9.843 
9.868 

18  19  45.2 
18  34  28.5 
18  48  53.2 

37.18 
36.41 
36.62 

15  51.55 
15  51.34 
15  51.14 

67.01 
67.09 
67.17 

3  52.99 
3  53.60 
3  53.61 

0.038 
04)13 
0.011 

Sat 
Sun. 
Mon. 

16 
17 
18 

3  30  55.44 
3  34  53.13 
3  38  51.39 

9.892 
9.916 
9^39 

19    2  58.7 
19  16  44.8 
19  30  11.3 

34.82 
34.01 
83.19 

15  50.94 
15  50.75 
15  50.56 

67.25 
67.33 
67.41 

3  53.05 
3  51.92 
3  50.22 

0.035 
0.069 
0.083 

Tues. 
Wed. 
Thur. 

19 
20 
21 

3  42  50.21 
3  46  49.59 
3  50  49.51 

9.962 

9.964 

10.006 

19  43  18.0 

19  56    4.6 

20  8  30.9 

32.36 
31.61 
30.66 

15  50.38 
15  50.20 
15  50.03 

67.49 
67.57 
67.65 

3  47.95 
3  45.13 
3  41.78 

0.106 
0.129 
0.161 

FrL 
Sat 
Sun. 

22 
23 
24 

3  54  49.94 

3  58  50.87 

4  2  52.32 

10.028 
10.049 
10.070 

20  20  36.5 
20  32  21.3 
20  43  45.0 

29.79 
28.92 
28.03 

15  49.86 
15  49.70 
15  49.54 

67.73 
67.80 
67.87 

3  37.92 
3  33.55 
3  28.67 

0.172 
0.193 
0.214 

Mon. 
Tues. 
Wed. 

25 
26 
27 

4    6  54.28 
4  10  56.72 
4  14  59.63 

10.091 
10.111 
10.131 

20  54  47.3 

21  5  28.0 
21  15  46.8 

27.14 
26.23 
26.32 

15  49.38 
15  49.23 
15  49.08 

67.94 
68.01 
68.08 

3  23.28 
3  17.41 
3  11.08 

0^234 
0.254 
0.274 

Thur. 
Fri. 
Sat 
.Sun. 

28 
29 
30 
31 

4  19    2.99 
4  23    6.80 
4  27  11.06 
4  31  15.75 

10.160 
10.168 
10.186 
10.203 

21  25  43.6 
21  35  18.3 
21  44  30.6 
21  53  20.2 

24.40 
23.48 
22.64 
21.69 

15  48.93 
15  48.78 
15  48.63 
15  48.49 

68.15 
68.22 
68.28 
68.34 

3    4i» 
2  57.05 
2  49.37 
2  41J26 

0.293 
0.312 
0.330 
0.347 

Mon. 

32 

4  35  20.85 

10.220 

N.22     1  47.1 

20.63 

15  48.35 

68.40 

2  32.73 

0.364 

Non.- 

-MaMiTliMorUM 

StmSdtein 

>tar  iMMliic  maj  be  f 

bmidbri 

nbtnetiiig  0i.l8  from  Om 

1  SideiMl  Time 
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AT   GREENWICH  MEAN 

NOON. 

THE 

SUN'S 

1 

1 

1 

Eqaatkmof 
Time, 
tob* 
addtdto 
Mean 
Tiiru. 

Diff.for 
Ihoor. 

Sidenal 
Time. 

AppamU 
Right  ABoeuion. 

DULfor 
Iboar. 

AppartfU 
DecUnadoo. 

DilLfbr 
Ihoor. 

Fri. 
Sat. 
Sun. 

1 

2 
3 

h      m       s 

2  32  40.82 
2  36  29.83 
2  40  19.40 

s 

9.531 
9.553 
9.576 

N.15°    d  37".8 
15  18  42.4 
15  36  31.8 

45!!50 
44.88 
44  24 

2^59.99 
3    7.53 
3  14.52 

s 

0.325 
0.303 
0.280 

2  35  40.81 
2  39  37.36 
2  43  33.92 

Mon. 
Tues. 
Wed. 

4 
5 
6 

2  44    9.51 
2  48    0.18 
2  51  51.41 

9.599 
9.623 
9.647 

15  54     5.8 

16  11  24.0 
16  28  26.3 

43.59 
42.93 
42.26 

3  20.97 
3  26.85 
3  32.17 

0.257 
0.233 
0.210 

2  47  30.48 
2  51  27.03 
2  55  23.58 

Thur. 

Fri. 

Sat. 

7 
8 
9 

2  55  43.22 

2  59  35.62 

3  3  28.60 

9.671 
9.695 
9.720 

16  45  12i2 

17  1  41.4 
17  17  53.7 

41.57 
40.87 
40.16 

3  36.92 
3  41.08 
3  44.65 

0.186 
0.161 
0.136 

2  59  20.14 

3  3  16.70 
3    7  13.25 

Sun, 
Mon. 
Tues. 

10 
11 
12 

3    7  22.18 
3  11  16.35 
3  15  11.12 

9.745 
9.770 
9.794 

17  33  48.9 

17  49  26.6 

18  4  46.2 

39.43 
38.69 
37.94 

3  47.63 
3  50.01 
3  51.80 

0.111 
0.087 
0.062 

3  11     9.81 
3  15    6.36 
3  19    2.92 

Wed. 
Thur. 
Fri. 

13 
14 
15 

3  19    6.48 
3  23    2.43 
3  26  58.97 

9.819 
9.843 
9.868 

18  19  47.7 
18  34  30.9 
18  48  55.5 

37.18 
36.41 
35.62 

3  52.99 
3  53.60 
3  53.61 

0.038 
0.013 
0.011 

3  22  59.47 
3  26  56.03 
3  30  52.58 

Sat 
Sun. 
Mon. 

16 
17 
18 

3  30  56.09 
3  34  53.78 
3  38  52.04 

9.892 
9.916 
9.939 

19    3     1.0 
19  16  47.1 
19  30  13.5 

34.82 
34.01 
33.19 

3  53.05 
3  51.92 
3  50.22 

0.035 
0.059 
0.083 

3  34  49.14 
3  38  45.70 
3  42  42.26 

Tues. 
Wed. 
Thur. 

19 
20 
21 

3  42  50.85 
3  46  50.22 
3  50  50.13 

9.962 

9.984 

10.006 

19  43  20.1 

19  56    6.6 

20  8  32.8 

32.36 
31.51 
30.66 

3  47.96 
3  45.14 
3  41.79 

0.106 
0.129 
0.151 

3  46  38.81 
3  50  35.36 
3  54  31.92 

Fri. 

Sat 
Sun. 

22 
23 
24 

3  54  50.55 

3  58  51.47 

4  2  52.91 

10.028 
10.049 
10.070 

20  20  38.3 
20  32  23.0 
20  43  46.6 

29.79 
28.92 
28.03 

3  37.93 
3  33.56 
3  28.68 

0.172 
0.193 
0.214 

3  58  28.48 

4  2  25.03 
4    6  21.59  1 

Mon. 
Tues. 
Wed. 

25 
26 
27 

4    6  54.85 
4  10  b7J2S 
4  15     0.17 

10.091 
10.111 
10.131 

20  54  48.9 

21  5  29.5 
21  15  48.2 

27.14 
26.23 
25.32 

3  23.29 
3  17.42 
3  11.09 

0.234 
0.254 
0.274 

4  10  18.14 
4  14  14.70 
4  18  11.26 

Thur. 
Fri. 
Sat 
Sun. 

28 
29 
30 
31 

4  19     3.51 
4  23    7.30 
4  27  11.54 
4  31  16.21 

10.150 
10.168 
10.186 
10.203 

21  25  44.9 
21  35  19.5 
21  44  31.7 
21  53  21.3 

24.40 
23.48 
22.54 
21.59 

3    4.30 
2  57.07 
2  49.39 
2  41.27 

0.293 
0.312 
0.330 
0.347 

4  22    7.81  i 
4  26    4.37  ; 
4  30    0.93 
4  33  57.48 

Mon. 

32 

4  35  21.29 

10.220 

N.22     1  48.1 

20.63 

2  32.74 

0.364 

4  37  54.03 

L 

N 

on. -TbASMDidUoi 

eterforMc 

ma  Noon  may  be  usomed  the  i 

Mme  u  that  for  Apparant 

Noon. 
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AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


I 
i 
"8 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


I 


121 
122 
123 

124 
125 
126 

127 
128 
129 

130 
131 
132 

133 
134 
135 

136 
137 
138 

139 
140 
141 

142 
143 
144 

145 
146 
147 

148 
149 
150 

151 
152 


3Viw  LONGITUDB. 


40  35  54.0 

41  34  2.5 

42  32  9.3 

43  30  14.4 

44  28  17.9 

45  26  19.9 

46  24  20.4 

47  22  19.5 

48  20  17.3 


49 
50 
51 


18  13.8 
16  9.1 
14  3.1 


52  11  55.9 

53  9  47.5 

54  7  37.8 

55  5  26.9 

56  3  14.6 

57  1  0.9 

57  58  45.8 

58  56  29.2 

59  54  11.1 

60  51  51.5 

61  49  30.4 

62  47  7.9 

63  44  43.9 

64  42  18.5 

65  39  51.6 

66  37  23.3 

67  34  53.8 

68  32  23.1 

69  29  51.2 

70  27  18.2 


35  22.4 

33  30.8 
31  37.5 

29  42.5 

27  45.8 

25  47.7 

23  48.1 
21  47.1 
19  44.7 

17  41.0 
15  36.2 
13  30.1 

11  22.8 
9  14.2 
7  4.3 

4  53.3 
2  40.9 
0  27.1 

58  11.8 
55  55.0 
53  36.8 

51  17.1 
48  55.8 
46  33.1 

44  8.9 
41  43.4 
39  16.4 

36  47.9 

34  18.2 
31  47.3 

29  15.3 

26  42.2 


DULfor 
Ihoar. 


45.40 
45.32 
45.25 

45.18 
45.11 
45.04 

44.98 
44.92 

44.88 

44.83 
44.79 
44.74 

44.69 
44.64 

44.58 

44.52 
44.46 
44.40 

44.34 

44.28 
44.21 

44.15 
44.09 
44.03 

43.97 
43.91 
43.85 

43.80 
43.75 
43.70 

43.65 
43.60 


LATITUDB. 


—0.67 

0.58 
0.46 

0.33 

0.18 

—0.05 

H-0.08 
0.19 
0.28 

0.33 
0.38 
0.38 

0.34 
0.30 
0.21 

^0.12 

—0.01 

0.14 

0.25 
0.36 
0.47 

0.57 
0.66 
0.70 

0.70 
0.69 
0.64 

0.56 
0.47 
0.35 

0.21 
—0.08 


Loguithm 

OftiM 

BadloaYtotor 
ofUw 
Barth. 


0.0035155 
.0036217 
.0037275 

.0038328 
.0039376 
.0040416 

.0041449 
.0042472 
.0043487 

.0044489 
.0045478 
.0046452 

.0047411 
.0048351 
.0049273 

.0050176 
.0051059 
.0051920 

.0052759 
.0053577 
.0054375 

.0055153 
.0055910 
.0056649 

.0057371 
.0058077 
.0058767 

.0059442 
.0060103 
.0060752 

.0061390 
00.062017 


Diff-for 
Ihoor. 


44.3 
44.0 
43.8 

43.6 
43.4 
43.1 

42.8 
42.4 

42.0 

41.4 

40.8 
40.2 

39.6 

38.8 
38.0 

37.2 
36.3 
35.4 

34.5 
33.6 
32.8 

31.9 
31.1 
30.4 

29.7 
29.1 
28.5 

27.9 
27.4 
26.9 

26.4 
25.9 


Oh. 


h   m   fl    I 

21  20  48.79 
21  16  52.88 
21  12  56.97 

21  9  1.06 
21  5  5.15 
21  1  9JU 

20  57  13.33 
20  53  17.42 
20  49  21.51 

20  45  25.60 
20  41  29.69 
20  37  33.78 

20  33  37.87 
20  29  41.97 
20  25  46.06 

20  21  50.15 
20  17  54.24 
20  13  58.33 

20  10  2.42 
20  6  6.51 
20  2  10.60 

19  58  14.69 
19  54  18.78 
19  50  22.87 

19  46  26.96 
19  42  31.05 
19  38  35.14 

19  34  39.23 
19  30  43.31 
19  26  47.40 

19  22  51.49 
19  18  55.58 


Nan :  x  eorrapondf  to  tbe  trm*  equinox  of  the  date,  )^'  to  the  mean  equinox  btJunvmrj  Od. 
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GREENWICH 

MEAN  TIME. 

t 

THE 

MOON'S 

5 

HORIZONTAL 

PARALLAX. 

HERIDLIN  PASSAQS. 

s 

AQB. 

Mood. 

Midnight. 

Noon. 

Diff-for 
Iboor. 

Bfidnight. 

DUnfor 
Ihour. 

Diir.for 
Ihoor. 

m 

2.13 
2.27 
2.42 

1 

2 
3 

15  4^.1 

16  1.6 
16  12.3 

15  5^.5 

16  7.3 
16  16.6 

57^  5^.7 

58  42.8 

59  21.9 

+2!oi 
1.80 
1.43 

58  2d.3 

59  3.4 

59  37.8 

+1.93 
1.63 
1.20 

10  26.6 

11  19.3 

12  15.6 

d 

13.4 
14.4 
15.4 

4 
5 
6 

16  20.2 
16  24.6 
16  25.4 

16  22.8 
16  25.5 
16  24.6 

59  50.8 

60  7.0 
60  10.1 

0.05 
+0.40 
-0.14 

60    0.5 
60  10.1 
60    6.9 

0.68 
+0.13 
-0.38 

13  15.3 

14  16.8 

15  18.2 

2.52 
2.56 
2.52 

16.4 
17.4 
18.4 

7 
8 
9 

16  23.0 
16  17.8 
16  10.7 

16  20.7 
16  14.5 
16    6.7 

60     1.1 
59  42.1 
59  16.1 

0.59 
0.95 
1.19 

59  52.7 
59  29.8 
59     1.3 

0.79 
1.06 
1.26 

16  17.7 

17  14.0 

18  7.0 

2.41 
2.26 
2.15 

19.4 
20.4 
21.4 

10 
11 
12 

16    2.5 
15  53.6 
15  44.7 

15  58.1 
15  49.2 
15  40.3 

58  45.8 
58  13.4 
57  40.5 

1.32 
1.37 
1.36 

58  29.7 
57  56.9 
57  24.2 

1.35 
1.37 
1.35 

18  57.2 

19  45.5 

20  32.7 

2.05 
1.99 
1.96 

22.4 
23.4 
24.4 

13 
14 
15 

15  35.9 
15  27.3 
15  19.2 

15  31.6 
15  23.2 
15  15.3 

57    8.1 
56  36.8 
56     6.8 

1.33 
1.99 
1.22 

56  52.4 
56  21.5 
55  52.3 

1.31 
1.25 
1.18 

21  19.7 

22  7.3 
22  55.7 

1.97 
2.00 
2.04 

25.4 
26.4 
27.4 

16 
17 
18 

15  11.5 
15    4.3 
14  58.0 

15    7.8 
15     1.1 
14  55.2 

55  38.4 
55  12.3 
54  48.9 

1.14 
1.04 
0.90 

55  25.1 
55    0J2 
54  38.6 

1.09 
0.96 
0.82 

23  45.0 

6 
0  35.0 

2.07 
2.08 

28.4 

29.4 

0.8 

19 
20 
21 

14  52.6 

14  48.7 
14  46.4 

14  50.4 
14  47.3 
14  46.0 

54  29.3 
54  14.6 
54    6.4 

0.72 

0.49 

-0.19 

54  21.3 
54     9.6 
54     5.0 

0.61 

0.34 

-0.03 

1  24.9 

2  14.0 

3  1.9 

2.06 
2.02 
1.96 

1.8 
2.8 
3.8 

22 
23 
24 

14  46.2 
14  48.4 
14  53.1 

14  47.0 
14  50.4 
14  56.5 

54     5.7 
54  13.7 
54  31.2 

+0.15 
0.53 
0.93 

54     8.5 
54  21.2 
54  43.6 

+0.33 
0.73 
1.14 

3  48.2 

4  32.9 

5  16.5 

1.90 
1.84 
1.81 

4.8 
5.8 
6.8 

25 
26 

27 

15    0.6 
15  10.6 
15  22.9 

15    5.3 
15  16.5 
15  29.8 

54  58.4 

55  35.2 

56  20.5 

1.34 
1.72 
2.04 

55  15.7 

55  56.9 

56  45.8 

1.53 
1.89 
2.16 

5  59.6 

6  43.0 

7  27.6 

1.80 
1.83 
1.91 

7.8 
8.8 
9.8 

:28 
29 
30 
31 

15  37.0 

15  52.1 

16  6.9 
16  20.2 

15  44.5 

15  59.6 

16  ia8 

16  25.7 

57  12.4 

58  7.7 

59  2.1 
59  50.7 

2.25 
2.31 
2.17 
1.82 

57  39.9 

58  35.3 

59  27.5 

60  11.2 

2.30 
2.27 
2.02 
1.57 

8  14.5 

9  4.6 
9  58.8 

10  57.2 

2.02 
2.17 
2.35 
2.50 

10.8 
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3.1067 

;     20  51  58.9 

3.616 

11 

4  40  26.59 

3.1763 

21  45  32.4 

1.333 

11 

6  23  30.49 

3.1036 

;     20  48  25.1 

3.613 

12 

4  42  37.15 

3.1767 

21  46  49.1 

1.336 

12 

6  25  36.63 

3.1013 

20  44  45.5 

3.707 

13 

4  44  47.67 

3.1760 

21  47  59.4 

1.117 

13 

6  27  42.63 

34)966 

;     20  41    0.2 

3.803 

14 

4  46  58.15 

3.1744 

21  49    3.2 

14)10 

14 

6  29  48.48 

3.0063 

20  37    9.3 

3.806 

15 

4  49    8.60 

3.1738 

21  50    0.6 

0.903 

15 

6  31  54.19 

94)940 

20  33  12.8 

3.989 

16 

4  51  19.01 

3.1781 

21  50  51.6 

0.796 

16 

6  33  59.76 

341917 

20  29  10.7 

44)83 

17 

4  53  29.37 

3.1738 

21  51  36.1 

0.688 

17 

6  36    5.19 

9.0803 

20  25    3.0 

4.174 

18 

4  55  39.69 

3.1716 

21  52  14.2 

0.663 

18 

6  38  10.47 

94)667 

20  20  49.8 

4.366  1 

19 

4  57  49.96 

3.1707 

21  52  45.9 

6.474 

19 

6  40  15.60 

34)843 

20  16  31.1 

4.367  ; 

20 

5    0    0.17 

9.1698 

21  53  11.1 

0.367 

20 

6  42  20.58 

3.0817 

20  12    6.9 

4.449  ! 

21 

5    2  10.33 

9.1688 

21  53  29.9 

0.360 

21 

6  44  25.41 

34)798 

20    7  37J2 

4.640 

22 

5    4  20.42 

3.1677 

21  53  42.3 

O.l&S 

22 

6  46  30.10 

34)768 

20    3    2.1 

4.630 

23 

5    6  30.45 

3.1667 

21  53  48.3 

04H7 

23 

6  48  34.63 

3.0743 

19  58  21.6 

4.730 

24 

5    8  40.43 

3.1657 

NiJl  53  48.0 

04)08 

24 

6  50  39.01 

3.0717 

N.19  53  35.7 

wo.! 
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GREEISWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

'  ASCENSION  AND  DECLINATION. 

Hoar. 

DIff. 
forlm. 

IMff. 
forlm. 

Boor. 

BJght  ABoendon. 

Dur. 

ftnrlm. 

DUL 
forlm. 

TH€ 

mSDA 

Y  21. 

SATURDAY  28. 

0 

h     m      s 

6  50  39.01 

B 
a.0T17 

N.19°5^3d'.7 

(1 
43)9 

0 

h     m      • 
8  27  12.11 

B 
1.0655 

N.l/3cf    ^£ 

8!461 

1 

6  52  43.24 

3.0009 

19  48  44.5 

4.897 

1 

8  29    9.38 

1.9636 

14  21  35.1 

8.533 

2 

6  54  47.32 

30)667 

19  43  48.0 

40)66 

2 

8  31    6.54 

1.9517 

14  13    1.8 

8.586 

3 

6  56  51.25 

3.0643 

19  38  46iJ 

5.073 

3 

8  33    3.58 

1.9498 

14    4  24.8 

8.647 

4 

6  58  55.02 

3U)616 

19  33  39.2 

5.160 

4 

8  35    0.51 

1.9479 

13  55  44.2 

8.707 

5 

7    0  58.64 

3.0590 

19  28  27.0 

5.345 

5 

8  36  57.33 

1.9460 

13  46  59.9 

8.768 

6 

7    3    2.10 

3U)564 

19  23    9.6 

5.333 

6 

8  38  54.03 

10M43 

13  38  12.0 

8.838 

7 

7    5    5.41 

3.0630 

19  17  47.0 

6.419 

7 

8  40  50.63 

1.9434 

13  29  20.5 

8.887 

8 

7    7    8.57 

30)613 

19  12  19.3 

5.004 

8 

8  42  47.12 

1.0407 

13  20  25.5 

80)46 

9 

7    9  11.57 

30)487 

19    6  46.5 

5.569 

9 

8  44  43.51 

1.0889 

13  11  27X) 

9.004 

10 

7  11  14.42 

30)463 

19    1    8.6 

60r73 

10 

8  46  39.79 

1.9373 

13    2  25.0 

90)63 

11 

7  13  17.11 

30)436 

18  55  25.8 

5.756 

11 

8  48  35.98 

10)857 

12  53  19.6 

9.119 

12 

7  15  19.65 

30)410 

18  49  37.9 

5.840 

12 

8  50  32.07 

1.0840 

12  44  10.7 

9.176 

13 

7  17  22.03 

3.0384 

18  43  45.0 

5.933 

13 

8  52  28.06 

10)334 

12  34  58.5 

90»1 

14 

7  19  24.26 

30)858 

18  37  47iJ 

6.004 

14 

8  54  23.96 

1.9300 

12  25  42.9 

90267 

15 

7  21  26.33 

'30)833 

18  31  44.6 

60)&l 

15 

8  56  19.77 

1.9396 

12  46  24.1 

9.341 

16 

7  23  28.25 

3.0307 

18  25  37.1 

6.166 

16 

8  58  15.50 

1.9381 

12    7    2.0 

9.395 

17 

7  25  30.02 

30)383 

18  19  24.7 

6.346 

17 

9    0  11.14 

1.9367 

11  57  36.7 

9.449 

18 

7  27  31.63 

30)256 

18  13    7.6 

6.335 

18 

9    2    6.70 

1.9953 

11  48    8.1 

9M» 

19 

7  29  33.09 

3.0381 

18    6  45.7 

6.405 

19 

9    4    2.17 

1.0380 

11  38  36L? 

9.556 

20 

7  31  34.40 

30)306 

18    0  19.0 

6.484 

20 

9    5  57.57 

1.0337 

11  29    1.4 

9OI07 

21 

7  33  35.55 

30)179 

17  53  47.6 

6.563 

21 

9    7  52.89 

1.0314 

11  19  23.4 

9.660  1 

22 

7  35  36.55 

30)154 

17  47  11.6 

6.630 

22 

9    9  48.14 

1.9303 

11    9  42.3 

9.710  1 

23 

7  37  3740 
FB 

30)130 

IDAY 

N.17  40  30.9 
22. 

6.717 

23 

9  11  43.31 
SU] 

1.9190 

NDAY 

N.10  59  58.2 
24. 

9.7«0 

0 

7  39  38.10 

3.0104 

N.17  33  45jd\ 

6.103 

0 

9  13  38.42 

1.9179 

JJIO  50  11.1 

9.810 

1 

7  41  38.65 

30)079 

17  26  55.8 

6.868 

1 

9  15  33.46 

1.9169 

10  40  21.0 

9.860 

2 

7  43  39.05 

30)064 

17  20    1.4 

60)44 

2 

9  17  28.44 

1.9156 

10  30  27.9 

9.900 

3 

7  45  39.30 

30)039 

17  13    2.5 

70)19 

3 

9  19  23.36 

1.9149 

10  20  31.9 

9.967 

4 

7  47  39.40 

90)006 

17    5  59.1 

70)03 

4 

9  21  18.23 

1.9140 

10  10  33.1 

100)04 

5 

7  49  39.36 

1.9981 

16  58  51^ 

7.167 

5 

9  23  13.04 

1.9131 

10    0  31.4 

10.063 

6 

7  51  39.17 

1.9956 

16  51  39.1 

7.340 

6 

9  25    7.80 

1.9133 

9  50  26.9 

100)98 

7 

7  53  38.83 

1.9933 

16  44  22.5 

7.313 

7 

9  27    2.51 

1.9115 

9  40  19.7 

10.143 

8 

7  55  38.35 

1.9908 

16  37    1.6 

7.384 

8 

9  28  57.18 

1.9107 

9  30    9.7 

10.189 

9 

7  57  37.73 

1.9684 

16  29  36.4 

7.466 

9 

9  30  51.80 

10)100 

9  19  57.0 

10.334 

10 

7  59  36.96 

1.9661 

16  22    6.9 

7.587 

10 

9  32  46.38 

1.0004 

9    9  41.6 

10.370 

11 

8    1  36.06 

1.9838 

16  14  33.2 

70i97 

11 

9  34  40.93 

1.9068 

8  59  23.5 

ld.333 

12 

8    3  35.02 

1.9815 

16    6  55.3 

70)67 

12 

9  36  35.44 

10)063 

8  49    2.8 

10367 

13 

8    5  33.84 

1.9793 

15  59  13.2 

7.736 

13 

9  38  29.92 

1.0077 

8  38  39.5 

10.400  1 

14 

8    7  32.52 

1.9768 

15  51  27.0 

7.804 

14 

9  40  24.37 

1.9073 

8  28  13.7 

10.451   , 

15 

8    9  31.06 

1.9746 

15  43  36.7 

7.873 

15 

9  42  18.80 

1.9069 

8  17  45.4 

10.493 

16 

8  11  29.47 

1.0738 

15  35  42.3 

7.940 

16 

9  44  13J20 

1.9066 

8    7  14.6 

10.588 

17 

8  13  27.75 

1.9703 

15  27  43.9 

80)07 

17 

9  46    7.59 

10)063 

7  56  41.4 

10.574 

18 

8  15  25.89 

1.9680 

15  19  41.5 

8.073 

18 

9  48    1.96 

1.9060 

7  46    5.7 

100)14 

19 

8  17  23.91 

1.9659 

15  11  35.1 

8.140 

19 

9  49  56.32 

1.9059 

7  36  27.7 

10.658 

20 

8  19  21.80 

1.9638 

15    3  24.7 

8.306 

20 

9  51  50.67 

1.9068 

7  24  47.3 

10.093 

21 

8  21  19.56 

1.9617 

14  55  10.4 

8.370 

21 

9  53  45.01 

J.0057 

7  14    4.6 

10.780 

22 

8  23  17.20 

1.9507 

14  46  52.3 

8.333 

22 

9  55  39.35 

1.9067 

7    3  19.7 

10.708 

23 

8  25  14.72 

1.9576 

14  38  30.4 

8.397 

23 

9  57  33.69 

10)057 

6  52  32.5 

10.805 

24 

8  27  12.11 

1.9555 

N.14  30    4.6 

8.461 

24 

9  59  28.03 

10)057 

N.  6  41  43.1 

10.843 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

forlm. 

Dlff. 
forlm. 

Hoar. 

Right  Aaoenslon. 

Dlff. 
forlm. 

Dift 
forloi. 

MONDAY  25. 

WEDNESDAY  27. 

0 

h     m     • 
9  59  28.03 

B 
1.9006 

N.  Sii  43.1 

N 

10.843 

0 

h     m     • 
11  32    9.58 

s 
1.9609 

S.    2  2^     6,8 

11.848 

I 

10    1  220)8 

1.9059 

6  30  51.5 

10.877 

1 

11  34    8.49 

1.9833 

2  40  51.8 

11.859 

2 

10    3  16.74 

1.9061 

6  19  57.8 

10.919 

2 

11  36    7.58 

1.9665 

2  52  43.0 

11.854 

3 

10    5  11.11 

1.9063 

6    9    2.0 

10.947 

3 

11  38    6.87 

1.9896 

3    4  34.3 

11.866 

4 

10    7    5.50 

1.9067 

5  58    4iJ 

10.061 

4 

11  40    6.36 

1.9989 

3  16  25.7 

11.857 

5 

10    8  59.91 

1.9071 

5  47    4.3 

11.015 

5 

11  42    6.05 

1.9966 

3  28  17.1 

11.857 

6 

10  10  54.35 

1.9076 

5  36    2.4 

11.048 

6 

11  44    5.95 

3.0000 

3  40    8.5 

11.856 

7 

10  12  48.81 

1.9070 

5  24  58.5 

11.081 

7 

11  46    6.05 

3.0034 

3  51  59.8 

11.854 

8 

10  14  43.30 

1.9065 

5  13  52.7 

11.119 

8 

11  48    6.36 

3^)070 

4    3  50.9 

11.651 

9 

10  16  37.83 

1.909] 

5    2  45.0 

11.148 

9 

11  50    6.89 

2.0107 

4  15  41.9 

11.848 

10 

10  18  32.39 

1.9097 

4  51  35.5 

11.174 

10 

11  52    7.64 

3U)144 

4  27  32.6 

11.848 

11 

10  20  26.99 

1.9104 

4  40  24.1 

11.904 

11 

11  54"    8.62 

3.0183 

4  39  23.0 

11.887 

12 

10  22  21.64 

1.9112 

4  29  11.0 

11.933 

12 

11  56    9.82 

3.0390 

4  51  13.1 

11.881 

13 

10  24  16.34 

1.9131 

4  17  56.1 

11.969 

13 

11  58  11^26 

3.0359 

5    3    2.8 

11.894 

14 

10  26  11.09 

1.9199 

4    6  39.5 

11.990 

14 

12    0  12.93 

3.0296 

5  14  52.0 

11.816 

;  15 

10  28    5.89 

1.9188 

3  55  21.3 

11.318 

15 

12    2  14.84 

5  26  40.7 

11.807 

16 

10  30    0.75 

1.9148 

3  44    1.4 

11.345 

16 

12    4  17.00 

3.0381 

5  38  28.8 

11.797 

1  17 

10  31  55.67 

1.9159 

3  32  39.9 

11.371 

17 

12    6  19.41 

3UM33 

5  50  16.3 

11.785 

1  13 

10  33  50.66 

1.9171 

3  21  16.9 

11.397 

18 

12    8  22.07 

3.0464 

6    2    3.0 

11.778 

i  19 

10  35  45.72 

1.9183 

3    9  52.3 

11.499 

19 

12  10  24.98 

3.0507 

6  13  49.0 

11.760 

;  20 

10  37  40.85 

14»195 

2  58  26.3 

11.446 

20 

12  12  28.16 

3.0553 

6  25  34.2 

11.746 

!  SI 

10  39  36.06 

1.9008 

2  46  58.8 

11.470 

21 

12  14  31.60 

3.0505 

6  37  18.5 

11.781 

22 

10  41  31.35 

1.9299 

2  35  29i) 

11.498 

22 

12  16  35.30 

3X640 

6  49    1.9 

11.714 

23 

10  43  2a72 
TIJ] 

1.9936 

ESDAl 

N.  2  23  59.6 

f  26. 

• 

11.516 

23 

12  18  39.28 
THU 

3.0686 

RSDA 

&  7    044JJ 

Y  2a 

11.697 

0 

10  45  22.18 

1.9951 

N.  2  12  28.0 

11.588 

0 

12  20  43.53 

3.0789 

S.  7  12  25.5 

11.678 

1 

10  47  17.73 

1.9967 

2    0  55.1 

11.559 

1 

12  22  48.06 

3.0778 

7  24    5.6 

11.659 

2 

10  49  13.38 

1.9983 

1  49  20.9 

11.579 

2 

12  24  52.87 

3.0696 

7  35  44.6 

11.639 

3 

10  51    9.13 

1.9300 

1  37  45.6 

11.508 

3 

12  26  57.97 

9.0674 

7  47  22.3 

11.616 

4 

10  53    4.98 

1.9318 

1  26    9.1 

11.618 

4 

12  29    3.36 

3.0998 

7  58  58.7 

11.505 

5 

10  55    0.94 

1.9336 

1  14  31.5 

11.636 

5 

12  31    9.04 

3U)979 

8  10  33.7 

11.579 

6 

10  56  57.01 

1.9355 

1    2  52.8 

11.654 

6 

12  33  15.02 

3.1093 

8  22    7.3 

11.547 

7 

10  58  53JJ0 

1.9374 

0  51  13.0 

11.679 

7 

12  35  21.31 

3.1073 

8  33  39.3 

11.530 

8 

11    0  49.50 

1.9398 

0  39  32.2 

11.686 

8 

12  37  27.90 

3.1194 

8  45    9.7 

11.493 

9 

11    2  45.92 

1.9414 

0  27  50.5 

11.708 

9 

12  39  34.80 

3.1176 

8  56  38.4 

11.464 

10 

11    4  42.47 

1.9436 

0  16    7.8 

11.718 

10 

12  41  42.01 

3.1398 

9    8    5.4 

11.485 

11 

11    6  39.15 

1.9458 

N.  0    4  24.3 

11.739 

11 

12  43  49.53 

3.1980 

9  19  30.6 

11.404 

12 

11    8  35.97 

1.9481 

S.  0    7  20.1 

11.747 

12 

12  45  57.37 

9.1384 

9  30  53.9 

11.879 

13 

11  10  32.92 

1.9504 

0  19    5.3 

11.750 

13 

12  48    5.54 

3.1388 

9  42  15.3 

11.839 

14 

11  12  30.01 

1.9598 

0  30  51.2 

11.771 

14 

12  50  14.03 

3.1443 

9  53  34.5 

11.804 

15 

11  14  27.25 

1.9659 

0  42  37.8 

11.789 

15 

12  52  22.85 

3.1497 

10    4  51.8 

11.960 

16 

11  16  24.64 

1.9577 

0  54  25.0 

11.799 

16 

12  54  32.00 

3.1553 

10  16    6.9 1 

11.989 

17 

11  18  22.18 

1.9603 

1    6  12.8 

11.809 

17 

12  56  41.49 

3.1609 

10  27  19.7 

11.104 

18 

11  20  19.88 

1.9630 

1  18    1.2 

11.811 

18 

12  58  51.31 

9.1666 

10  38  30.2 

11.155 

19 

11  22  17.74 

1.9657 

1  29  50.1 

11.810 

19 

13    1    1.48 

3.1798 

10  49  38.3 

11.114 

20 

U  24  15.76 

1.9684 

1  41  39.5 

11.897 

20 

13    3  11.99 

3.1781 

11    0  43i) 

11.079  j 

21 

11  26  13.95 

1.9713 

1  53  29.3 

11.838 

21 

13    5  22.85 

3.1830 

11  11  47.0 

11U)90  i 

22 

11  28  12.32 

1.9743 

2    5  19.5 

11.839 

22 

13    7  34.06 

3.1896 

11  22  47.4 

10.984 

23 

11  30  10.86 

1.9n9 

2  17  10.0 

11.844 

23 

13    9  45.62 

3.1957 

11  33  45.1 

10.936 

24 

11  32    9.58 

14M09 

S.  2  29    0.8 

11.848 

24 

13  11  57.54 

3.9017 

S.11  44  40.0 

10.809 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AjoMtflon. 

DUL 
forlm. 

Dlff. 
forlm. 

Hour. 

DUL 
forlm. 

Dur. 

forlm. 

FR 

IDAY 

29. 

SUNDAY 

31. 

0 

13'lf57!54 

• 

s.if  4446.0 

ft 
10.802 

0 

IS*"  5    3.34 

B 
3.5136 

8.19°   5>2f.5 

II 
6.885 

1 

13  14    9.82 

2.2077 

11  55  32.1 

10.843 

1 

15    7  34.28 

3.5187 

19  12  11.0 

6.763 

2 

13  16  22.46 

3.2137 

12    6  21.2 

10.708 

2 

15  10    5.59 

3.5348 

19  18  53.1 

6.640 

3 

13  18  35.47 

2.2196 

12  17    7JJ 

10.741 

3 

15  12  37.26 

2.5808 

19  25  27.8     64»7  II 

4 

13  20  48.84 

2.2250 

12  27  50.1 

10.688 

4 

15  15    9J29 

2.5367 

19  31  55.1 

6.893    1 

5 

13  23    2.58 

2.2S22 

12  38  29.8 

10.634 

5 

15  17  41.67 

2.5427 

19  38  14.8 

6.364    1 

6 

13  25  16.70 

2.2S84 

12  49    6.2 

10.579 

6 

15  20  14.41 

2.5485 

19  44  26.8     6.186  II 

7 

13  27  31.19 

2.2447 

12  59  39.3 

10.532 

7 

15  22  47.49 

2.5542 

19  50  31.1 

64)07 

8 

13  29  46.06 

2.3510 

13  10    8.9 

10.468 

8 

15  25  20.91 

2.5608 

19  56  27.6 

5.876 

9 

13  32    1.31 

2.3578 

13  20  34.9 

10.408 

9 

15  27  54.67 

2.6654 

20    2  16Si 

5.748 

10 

13  34  16.94 

3ja637 

13  30  57.3 

10.843 

10 

15  30  28.76 

2.5709 

20    7  56.8 

6.600 

11 

13  36  32.95 

2.2701 

13  41  16.0 

10.280 

11 

15  33    3.18 

2J»764 

20  13  29.3.     5.478  1 

12 

13  38  49.35 

2.2766 

13  51  30.9 

10.216 

12 

15  35  37.93 

2.5818 

20  18  53.6     5.886  1 

13 

13  41    6.14 

2.2880 

14    1  41.9 

10.160 

13 

15  38  13.00 

2.6871 

20  24    9.7 

5.199 

14 

13  43  23.31 

2.2804 

14  11  48.9 

104)88 

14 

15  40  48.38 

2.6933 

20  29  17.5 

54)60 

15 

13  45  40.87 

2.2860 

14  21  51.8 

104)14 

15 

15  43  24.06 

9.5973 

20  34  ia9 

44»0 

16 

13  47  58.83 

2.8036 

14  31  50.6 

9.944 

16 

15  46    0.05 

3.6022 

20  39    7.9 

4.778 

17 

13  50  17.18 

2.3002 

14  41  45.1 

9.872 

17 

15  48  36.33 

2.6071 

20  43  50.3 

44»5 

18 

13  52  35.93 

2.8158 

14  51  35.3 

9.799 

18 

15  51  12.90 

2.6119 

20  48  24.1 

4.493 

19 

13  54  55.07 

2.8224 

15    1  21.0 

9.724 

19 

15  53  49.76 

2.6166 

20  52  49.3 

4.847 

20 

13  57  14.61 

2.8280 

15  11    2.2 

94U8 

20 

15  56  26.89 

2.6311 

20  57    5.7 

4.300 

21 

13  59  34.55 

2.8366 

15  20  38.8 

9.570 

21 

15  59    4.29 

3.6255 

21    1  13.3 

44)53 

22 

14    1  54.88 

2.8422 

15  30  10.6 

9.491 

22 

16    1  41.95 

9.6298 

21      5  12.0       84)04  II 

23 

14    4  15.62 

2.8480 

S.15  39  37.7 

9.410 

23 

16    4  19.87 

2.6842 

S.21      9      1.8,      3.765  U 

SAT 

URDA 

Y  30. 

MOND 

AY,  JUNE  1.                    1 

0 

,    1 

2 

14    6  36.75 
14    8  58.29 
14  11  20J22 

2.8556 

S.15  48  59.9 

15  58  17.1 

16  7  29.2 

9338 

A  tkAA 

0 

1     16    6  58.05 

3.6388 

IS.21  12  42.61     3.604 

2.8628 
2.8688 

9.159 

3 

14  13  42.56 

2.8757 

16  16  36.2 

94)72 

4 

14  16    5.30 

2.8824 

16  25  37.9 

8.983 

5 

14  18  28.44 

2.8801 

16  34  34J2 

8.893 

6 

14  20  51.99 

2.8057 

16  43  25.1 

8.802 

PHASES 

OF  THE  MOON.            || 

7 
8 

14  23  15.93 
14  25  40.28 

2U024 

16  52  10.5 

17  0  50.2 

8.709 

2r40ei 

84)14 

9 

14  28    5.02 

2.4157 

17    9  24.2 

8.517 

d            h          m 

10 

14  30  30.16 

2.4324 

17  17  52.3 

8.419 

0  Full  Moon 
C   Last  Quar 
0  New  Mooi 
3)  First  Quai 

•  a         n        m 

3      2    51.8 

11 

14  32  55.71 

2.4391 

17  26  14.5 

84)20 

ter,  . 

9    19    15.9 

12 

14  35  21.65 

2.4857 

17  34  30.7 

8.219 

1, 

17      4    48.4 

13 

14 

14  37  47.99 
14  40  14.72 

2.4422 
2.4487 

17  42  40.8 
17  50  44.6 

8.116 
84)12 

•ter,  .     , 

25      8    46.9 

15 
16 

14  42  41.84 
14  45    9.36 

2.4558 
2.4619 

17  58  42.2 

18  6  33.4 

7.907 
7.799 

17 

14  47  37.27 

2.4684 

18  14  18.1 

7.690 

d        h 

18 

14  50    5.57 

3.4748 

18  21  56.2 

74S79 

<C  Perigee, 
C   Apogee, 

.     . 

.    .      5    17.8 

19 

14  52  34.25 

2.4812 

18  29  27.6 

7.468 

\    .     . 

.    .    21     14.0 

20 

14  55    3-31 

2.4874 

18  36  52.3 

7.854 

21 

14  57  32.75 

2.4938 

18  44  10.1 

7.389 

22 

15    0    2.57 

2.6002 

18  51  21.0 

1      7.133 

23 

15    2  32.77 

2.5064 

18  58  24.8 

74)04 

24 

15    5    3.34 

2.5136 

S.19    5  21.5 

6.885 

..  ..    „  ... 
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ii 

Ster's  NuM 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

IIP»- 

of 

Vlh. 

of 

IXh. 

of 

1 

Podtioii. 

DUl 

DUL 
9618 

Vitt. 

our. 

PoUux          W. 

ssTi^sJ 

3580 

8^55*5^ 

8^3d5i 

9487 

87^18'    & 

3489 

Regulua       W. 

45  16  56 

S498 

46  58  12 

9480 

48  39  53 

3409 

50  21  59 

9445 

Antares       E. 

54  40  41 

S479 

52  58  58 

9404 

51  16  54 

3460 

49  34  31 

9430 

a  Aqailn     £. 

106  44  47 

993S 

105  13    3 

9906 

103  40  50 

3063 

102    8    8 

9001 

2 

Regulua       W. 

58  58  18 

98S7 

60  42  40 

9868 

62  27  23 

3888 

64  12  27 

3890 

Saturn         W. 

27  58  37 

8486 

29  40  12 

9466 

31  22  28 

3499 

33    522 

9400 

Antares       £. 

40  57  47 

SSTS 

39  13  33 

9809 

37  29    3 

3869 

35  44  19 

3843 

a  Aquil»      £. 

94  18  18 

9771 

92  43  12 

9760 

91    7  47 

9743 

89  32    4 

3730 

3 

Regulus       W. 

73    225 

S9M 

74  49. 16 

9964 

76  36  23 

9946 

78  23  44 

3330 

Saturn         W. 

41  47  48 

9806 

43  33  36 

9908 

45  19  46 

9979 

47    6  16 

3S00 

Jupiter         W. 
Spica           W. 

21  19  19 

9840 

23    4  12 

9817 

24  49  46 

3908 

26  35  56 

3971 

18  59    8 

9968 

20  46    9 

9946 

22  33  29 

93U 

24  21    6 

9394 

a  Aquil»      £. 

81  29  49 

9066 

79  52  49 

9000 

78  15  42 

3077 

76  38  31 

9074 

Fomalhaut  £. 

108  37  50 

9774 

107    2  48 

9768 

105  27  19 

9786 

103  5126 

9718 

4 

Regulus       W. 

87  23  45 

9100 

89  12  18 

9100 

91    1    0 

9166 

92  49  50 

9180 

Saturn         W. 

56    3  11 

9914 

57  51  18 

9900 

59  39  37 

9199 

61  28    6 

9199 

Jupiter        W. 
Spfca           W. 

35  33  31 

9108 

37  22    2 

9187 

39  10  49 

9178 

40  59  49 

9170 

33  22  45 

9181 

35  11  41 

9174 

37    0  47 

9100 

38  50    1 

9104 

a  Aquil»      £. 

68  32  28 

9867 

66  55  30 

9096 

65  18  43 

9706 

63  42  10 

9717 

Fomalhaut  £. 

95  47    0 

9060 

94    9  21 

9047 

92  31  30 

9041 

90  53  31 

9030 

5 

Saturn         W. 

70  32  37 

9170 

72  21  49 

9108 

74  11    5 

3107 

76    0  23 

9100 

Jupiter         W. 
Spica           W. 

50    728 

9148 

51  57  22 

9140 

53  47  20 

3187 

55  37  22 

9130 

47  57  54 

9140 

49  47  43 

91U 

51  37  35 

3143 

53  27  28 

9143 

a  Aqui]»      £. 

55  44  38 

9890 

54  10  36 

9661 

52  37  14 

9866 

51    4  36 

9994 

Fomalhaut  £. 

82  42  23 

9080 

81    4    9 

9038 

79  25  59 

9088 

77  47  56 

9046 

aPegasi       £. 

100  57  20 

9986 

99  10  58 

9961 

97  24  31 

9979 

9538    1 

3977 

6 

Saturn         W. 

85    7    2 

9100 

86  56  17 

9170 

88  45  29 

9178 

90  34  37 

3177 

Jupiter        W. 
Spica           W. 

64  47  53 

9180 

66  37  57 

9188 

68  27  58 

9140 

70  17  56 

3143 

62  36  55 

9140 

64  26  44 

9148 

66  16  30 

9161 

68    6  11 

3160 

Antares        W. 

17  41  11 

9987 

19  27  30 

2900 

21  14  19 

3961 

23    130 

3940 

Fomalhaut  £. 

69  40  35 

9709 

68    3  58 

2710 

66  27  43 

9736 

64  51  53 

3700 

a  Pegasi      £. 

86  45  19 

9989 

84  58  53 

2906 

83  12  32 

9960 

81  26  16 

9904 

7 

Jupiter         W. 
Spica           W. 

79  26  27 

9104 

81  15  49 

9100 

83    5    3 

9176 

84  54    8 

9169 

77  13  10 

9177 

79    2  12 

9189 

80  51    6 

9166 

82  39  51 

9194 

Antares       W. 

32    0  10 

9998 

33  48    4 

9994 

35  35  56 

9997 

37  23  44 

9930 

Fomalhaut  £. 

57    0  48 

9004 

55  28  34 

9949 

53  57    9 

9986 

52  26  37 

3030 

a  Pegasi       £. 

72  36  59 

9897 

70  51  39 

9830 

69    632 

9840 

67  21  39 

9867 

Sun            E. 

127  18  39 

9477 

125  36  53 

3489 

123  55  15 

9489 

122  13  46 

9496 

8 

Jupiter        W. 
'Spica           W. 

98  57    2 

9917 

95  45    4 

9396 

97  32  54 

3984 

99  20  31 

9949 

91  41    8 

9981 

93  28  50 

9986 

95  16  21 

9940 

97    3  40 

9966 

Antares       W. 

46  21  15 

9966 

48    8  21 

9901 

49  55  18 

9906 

51  42    5 

9976 

Fomalhaut  £. 

45  10    9 

8846 

43  46  49 

8496 

42  25    4 

8639 

41    5    4 

3097 

aP^asi       £. 

58  41  27 

9499 

56  58  24 

9436 

55  15  43 

3466 

53  33  26 

9478 

Sun            £. 

113  48  45 

9588 

112    8  17 

9640 

110  28    0 

9649 

108  47  55 

9660 

9 

Spica           W. 

105  57    4 

9990 

107  43    5 

9806 

109  28  53 

9317 

111    14  27       3330 

Antares       W. 

60  33  13 

9316 

62  18  51 

9394 

64    4  16 

9383 

65  49  28     3841 

a  Pegasi       E. 

45    9    41 

9687 

43  29  51 

9016 

41  51  17 

9040 

40  13  25     3661 
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Ifl 

Stv^NuM 

P.L. 

P.L. 

P.L. 

P.L. 

1 

MMl 

Midnight. 

of 

XVH. 

of 

xvnjh- 

of 

XXJb. 

of 

Podtlon. 

Dill. 

DUL 

Diff. 

DUL 

PoUox 

W. 

88°59'4f 

3457 

95  4l'4# 

3453 

92°24'    & 

3488 

94^^  6'4^ 

3434 

Kegulus 

W. 

52    4  29 

3439 

53  47  22 

3418 

55  30  38 

3807 

57  14  17 

3383 

Antares 

E. 

47  51  48 

3433 

46    8  45 

3410 

44  25  24 

3896 

42  41  44 

3884 

a  Aquilfls 

E. 

100  34  59 

3841 

99    1  24 

3833 

97  27  25 

3806 

95  53    3 

3787 

2 

Regulus 

W. 

65  57  50 

3313 

67  43  32 

3300 

69  29  32 

8387 

71  15  50 

3376 

Saturn 

W. 

34  48  52 

33B1 

36  32  54 

3361 

38  17  25 

3843 

40    2  24 

3834 

Antares 

E. 

33  59  22 

33S5 

32  14  13 

3338 

30  28  54 

3333 

28  43  27 

3818 

a  Aquil» 

E. 

87  56    4 

3719 

86  19  49 

3709 

84  43  21 

3699 

83    640 

3693 

3 

Regulus 

W. 

80  11  20 

3336 

81  59    9 

3318 

83  47  10 

3310 

85  35  22 

S908 

Saturn 

W. 

48  53    6 

33M 

50  40  14 

3348 

52  27  38 

3383 

54  15  17 

3338 

Jupiter 
Spica 

W. 

28  22  38 

3363 

30    9  48 

3336 

31  57  22 

3333 

33  45  17 

3309 

W. 

26    8  58 

3314 

27  57    5 

3304 

29  45  26 

9196 

31  34    0 

3188 

a  AquilsB 

E. 

75    1  16 

3678 

73  24    0 

3674 

71  46  45 

3677 

70    9  34 

3681 

Fomalhaut 

E. 

102  15  10 

3703 

100  38  34 

3689 

99    1  39 

3676 

97  24  27 

9665 

4 

Regulus 

W. 

94  38  47 

3176 

96  27  50 

3173 

98  16  59 

3169 

100    6  13 

3167 

Saturn 

W. 

63  16  45 

3186 

65    5  33 

3183 

66  54  28 

3177 

68  43  30 

9174 

Jupiter 

W. 

42  49    2 

3163 

44  38  25 

3157 

46  27  58 

3151 

48  17  40 

3147 

Spica 

W. 

40  39  23 

3169 

42  28  52 

3155 

44  ]8  28 

3151 

46    8    9 

3149 

a  Aquilfls 

E. 

62    5  53 

3733 

60  29  56 

3760 

58  54  22 

3770 

57  19  15 

3793 

Fomalhaut 

E. 

89  15  24 

3631 

87  37  12 

3639 

85  58  56 

3638 

84  20  39 

3639 

5 

Saturn 

W. 

77  49  43 

3165 

79  39    4 

3165 

81  28  24 

3165 

83  17  44 

3167 

Jupiter 
Spica 

W. 

57  27  27 

•  3134 

59  17  33 

3134 

61    7  40 

3134 

62  57  47 

3185 

W. 

55  17  23 

3148 

57    7  17 

3148 

58  57  11 

3143 

60  47    4 

3144 

a  AquilaB 

E. 

49  32  48 

3969 

48    1  56 

8016 

46  32    5 

8074 

45    324 

8186 

Fomalhaut 

E. 

76  10    2 

3663 

74  32  18 

3668 

72  54  48 

3674 

71  17  33 

3687 

aPegad 

E. 

93  51  28 

3377 

92    4  54 

3377 

90  18  21 

3378 

88  31  49 

3379 

6 

Saturn 

W. 

92  23  39 

3180 

94  12  36 

3184 

96    1  27 

3190 

97  50  10 

3196 

Jupiter 
Spica 

W. 

72    7  50 

3146 

73  57  39 

3150 

75  47  22 

3166 

77  36  58 

3159 

W. 

69  55  47 

3158 

71  45  18 

3163 

73  34  42 

3167 

75  24    0 

3173 

Antares 

W. 

24  48  58 

3333 

26  36  38 

3337 

28  24  25 

3334 

30  12  17 

3333 

Fomalhaut 

E. 

63  16  32 

3783 

61  41  42 

3806 

60    7  25 

3888 

58  33  46 

3869 

a  Pegasi 

E. 

79  40    7 

3399 

77  54    6 

3805 

76    8  14 

3811 

74  22  31 

3319 

7 

Jupiter 

W. 

8643    3 

3188 

88  31  49 

3196 

90  20  24 

3303 

92    8  48 

3209 

Spica 

W. 

84  28  27 

3301 

86  16  53 

3306 

88    5    9 

3315 

89  53  14 

3333 

Antares 

W. 

39  11  27 

3333 

40  59    5 

3338 

42  46  36 

3343 

44  34    0 

3349 

Fomalhaut 

E. 

50  57    2 

8063 

49  28  30 

8188 

48    1    6 

8300 

46  34  57 

8369 

a  Pegasi 

E. 

6537    2 

3368 

63  52  41 

3380 

62    837 

3398 

60  24  52 

3407 

Sux 

E. 

120  32  26 

3503 

118  51  15 

3609 

117  10  14 

3517 

115  29  24 

3535 

8 

Jupiter 

W. 

101    7  56 

3351 

102  55    8 

3300 

104  42    6 

3369 

106  28  51 

3379 

Spica 

W. 

98  50  46 

3363 

100  37  40 

3373 

102  24  21 

3381 

104  10  49 

3389 

Antares 

W. 

53  28  41 

3383 

55  15    6 

3390 

57    1  20 

3398 

58  47  23 

2307 

Fomalhaut 

E. 

39  46  59 

3744 

38  30  58 

3876 

37  17  14 

4036 

36    5  59 

4198 

a  Pegasi 

E. 

51  51  35 

3493 

50  10  11 

3513 

48  29  16 

3686 

46  48  53 

3661 

Sun 

E. 

107    8    3 

3567 

105  28  23 

3577 

103  48  56 

3585 

102    9  41 

3696 

9 

Spica 

W. 

112  59  48 

3336 

114  44  55 

3346 

116  29  48 

3356 

118  14  28 

3865 

Antares  . 

W. 

67  34  28 

fO^ 

69  19  15 

3850 

71    3  48 

3868 

72  48    8 

9878 

a  Pegasi 

E. 

38  36  20 

3719 

37    0    6 

«63        35  24   481 

3808 

33  50  31 

3860 
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9 

Ster's  Name 

Mid 

Poddon. 

Noon. 

p.  L. 
of 
DUL 

TTTh. 

P.L. 

of 

DIff. 

Vlh. 

P.L. 

of 

DIff. 

IXb. 

PL. 
of 
DUL 

Son 

E. 

100°  30*  3^ 

3604 

98'5l'5(!l 

9615 

9fl3'l5 

3694 

95°34'5d 

9636 

10 

Antares 
a  AquilsB 
Sun 

W. 
W. 
E. 

74  32  14 
31  56    8 
87  26  29 

2887 
4490 
9666 

76  16    7 
33    0    9 
85  49  29 

3397 
4306 
3696 

77  59  46 
34    656 
84  12  44 

3406 
4146 
3707 

79  43  12 
35  16  13 
82  36  13 

9416 
4010 
9716 

11 

Antares 
a  AquilsB 
Sun 

W. 
W 
E. 

88  16  56 
41  31  29 
74  37    2 

9464 
8M9 
3760 

89  59    0 
42  50  56 
73    1  53 

3474 
3498 
3779 

91  40  50 
44  11  28 
71  26  58 

3484 
3441 
3789 

93  22  26 
45  32  58 
69  52  16 

9493 
8396 
9600 

12 

Antares 
a  Aquiln 
Sun 

W. 
W. 
E. 

101  47    6 
52  31  36 
62    2    8 

3541 
8339 
3851 

103  27  22 
53  56  59 
60  28  46 

3551 
3919 
3661 

105    7  24 
55  22  46 
58  55  37 

3561 
8900 
9871 

106  47  13 

56  48  55 

57  22  41 

9670 
3185 
9081 

13 

a  Aquilfls 
Fomalhaut 

Sun 

W. 
W. 
E. 

64    3  23 
39  42  52 
49  41  12 

8188 
8089 
3931 

65  30  46 
40  54  49 
48    932 

3183 
8004 
9940 

66  58  16 
42    8    5 
4638    4 

3139 
3833 
3950 

68  25  50 
43  22  34 
45    6  48 

8137 
3768 
3960 

14 

a  Aquilse 

Fomalhaut 

Sun 

W. 
W. 

£. 

75  44    2 
49  49  19 
37  33  33 

3199 
8546 
80C8 

77  11  37 
51    8  52 
36    330 

8139 
3515 
8018 

78  39    8 
52  28  59 
34  33  39 

3185 
3488 
8037 

80    635 
-53  49  36 
33    4    0 

8140 
8466 
8086 

19 

Sun 

Regulus 

Saturn 

W. 
E. 
E. 

20    9  28 

69  50  27 

100  48    2 

8356 
8018 
8098 

21  32  32 

68  20  36 
99  18  18 

3364 
3095 
3099 

22  55  30 
66  50  54 
97  48  41 

8871 
8031 
3034 

24  18  20 
65  21  20 
96  19  11 

3376 
3038 
3041 

20 

Sun 
Regulus 
Saturn 
Jupiter 

W. 
E. 
E. 
E. 

31  10  54 
57  55  27 

88  53  27 
108  22    1 

3408 
8069 
3067 
3034 

32  33    7 

56  26  39 

87  24  37 

106  52  30 

3408 
8074 
8073 
3037 

33  55  14 

54  57  58 

85  55  54 

105  23    3 

3414 
3079 
3077 
3041 

35  17  15 

53  29  23 

84  27  16 

103  53  41 

3417 
8086 

8081 
3046 

21 

Sun 

Regulus 

Saturn 

Jupiter 

Spica 

W. 

E. 

E. 

E. 

E. 

42    6  16 
46    8    6 
77    520 
9628    3 
99  54    2 

3435 
8110 
3100 
3061 
8069 

43  27  53 

44  40    9 
75  37  10 
94  59    6 
98  25  15 

3487 
3114 
8109 
8065 

8079 

44  49  28 
43  12  17 
74    9    3 
93  30  13 
96  56  31 

3439 
3119 
3105 
8066 

3074 

46  11    0 
41  44  31 
72  41    0 
92    1  22 
95  27  50 

3441 
3194 
3106 
3066 

8076 

23 

Sun 

Regulus 

Saturn 

Jupiter 

Spica 

W. 
E. 
E. 
E. 
E. 

52  58  18 
34  27    3 
65  21  21 
84  37  32 

88    4  46 

3445 
3148 
3116 
3079 
3078 

54  19  44 
32  59  51 
63  53  31 

83    8  48 
86  36  10 

3444 
8153 
8116 
8079 
8078 

55  41  11 
31  32  45 
62  25  41 
81  40    4 
85    7  34 

3443 
3156 
8117 
3073 
3078 

57    2  39 
30    5  46 
60  57  52 
80  11  20 
83  38  57 

3441 
3165 
3117 
3070 

son 

23 

Sun 

Venus 

Mara 

Saturn 

Jupiter 

Spica 

W. 
W. 
W. 
E. 
E. 
E. 

63  50  34 
2627    7 
20  44  33 
53  38  43 
72  47  10 
76  15  21 

3498 
3563 
3401 
3114 
3060 
8064 

65  12  19 
27  46    0 
22    6  48 
52  10  51 
71  18  11 
74  46  27 

3434 
3573 
3385 
8113 
3057 
8060 

66  34    8 
29    5    4 
23  29  22 
50  42  57 
69  49    9 
73  17  29 

3419 
3563 
3371 
8110 
3053 
3066 

67  56    3 
30  24  20 
24  52  12 
49  15    0 

68  20    2 
71  48  26 

3414 
3663 
3368 

8110 
8049    1 
3069 

24 

Sun 

Venus 

Mara 

Pollux 

Saturn 

W. 
W. 
W. 
W. 
E. 

74  47  16 
37    3  19 
31  49  .58 
28  36  57 
41  54  46 

8381 
3503 

3998 
3SS4 

8100 

76    9  54 
38  23  40 
33  14  11 
30    0  29 
40  26  36 

3373 
3493 
8987 
3999 

3098 

77  32  41 
39  44  12 
34  38  38 
31  24  42 
38  58  24 

8366 

3483 
3976 

8096 

78  55  37 
41    4  56 

36  3  17 
32  49  30 

37  30  10 

3366 

3471 
3965 
8941 
8096 

XVI. 


MAY,    1863. 


89 


GREEMWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

h 

og 

9 

Ster'sNuna 
and 

Podtkni. 

Midnight. 

P.L. 

of 
DIfl. 

XVb. 

P.L. 
of 
DIfl. 

XVUlh. 

P.L. 
of 
DIfl. 

XXPi. 

P.L. 
of 
DUL 

Sun 

E. 

93  56' 4^ 

S644 

92°  18' 56' 

3655 

9041'    ^ 

3665 

89°  3'4jii 

9676 

10 

Antares 
a  Aqiiiln 
Sun 

W. 
W. 
E. 

81  26  24 
36  27  43 
80  59  55 

3496 
S891 
2737 

83    9  22 
37  41  12 

79  23  51 

3485 
8788 
3738 

84  52    7 
38  56  27 
77  48    1 

3445 
8608 

3748 

86  34  38 
40  13  16 
76  12  25 

3454 
8630 
3768 

11 

Antares 
a  Aquil» 
Sun 

W. 
W. 
E. 

95    3  49 
46  55  20 
68  17  48 

Sd03 
SS66 

3810 

96  44  58 
48  18  28 
66  43  33 

3613 
8830 
3830 

96  25  54 
49  42  16 
65    9  31 

3533 
8380 
3831 

100    6  37 
51    6  40 
63  35  43 

3583 
8363 

3841 

12 

Antares 
a  Aquilie 
Sun 

W. 
W. 
E. 

108  26  49 
58  15  22 
55  49  58 

3560 
817$ 
3801 

110    6  12 
59  42    4 
54.17  28 

3600 
8161 
3901 

111  45  21 
61    9    0 
52  45  10 

3500 
8153 

ion 

113  24  18 
62  36    7 
51  13    5 

3606 

3144 
3930 

13 

a  Aqoils 

Fomalhaut 

Sun 

W. 
W. 
E. 

69  53  27 
44  38    9 
43  35  45 

1135 
8713 
3060 

71  21    6 
45  54  43 
42    4  54 

8134 
8668 

3079 

72  48  46 
47  12    9 
40  34  15 

8135 
8610 
3069 

74  16  25 
48  30  23 
39    348 

8197 
8560 
3098 

14 

a  Aquilse 

Fomalhaut 

Sun 

W. 
W. 
E. 

81  33  56 
55  10  39 
31  34  32 

8145 
8444 
8040 

83    1  11 
56  32    6 
30    5  16 

8160 
8436 
8066 

84  28  20 
57  53  53 
28  36  12 

8157 
8411 
8065 

85  55  21 
59  15  57 
27    720 

8168 
8896 
8075 

19 

Sun 

Regulus 

Saturn 

W. 

E. 
E. 

25  41    4 
63  51  54 

94  49  49 

8883 

8044 
8047 

27    3  41 
62  22  36 

93  20  34 

8867 
8051 
8053 

28  26  12 
60  53  26 
91  51  25 

8398 
8056 

8057 

29  48  36 
59  24  23 
90  22  23 

8800 
8063 
8063 

20 

Sun 
Regulus 
Saturn 
Jupiter 

W. 
E. 
E. 
E. 

36  39  12 

52    0  55 

82  58  43 

102  24  25 

8433 
8001 
8085 

8060 

38    1    4 

50  32  34 

81  30  15 

100  55  14 

8436 
8005 
8089 
8058 

39  22  52 

49    4  18 

80    1  52 

^99  26    7 

8430 
8101 
8008 
8056 

40  44  36 
47  36    9 
78  33  34 
97  57    3 

8483 
8105 
8006 

8060 

21 

Sun 

Regulus 

Saturn 

Jupiter 

Spica 

W. 

E. 

E. 

E. 

E. 

47  32  30 
40  16  50 
71  13    0 
90  32  33 
93  59  11 

8448 
8130 
8110 
8060 
8077 

48  53  58 
38  49  15 
69  45    2 
89    3  46 
92  30  33 

8444 
8138 
3113 
8071 
8077 

50  15  25 
37  21  45 
68  17    7 
87  35    1 
91    1  57 

8444 
8188 
8113 
8071 
8078 

51  36  52 
35  54  21 
66  49  13 
86    6  16 
89  33  21 

8446 

3143 
8114 
8073 
8070 

22 

Sun 

Regulus 

Saturn 

Jupiter 

Splca 

W. 

E. 
E. 
E. 
E. 

58  24    9 
28  38  55 

59  30    3 
78  42  34 
82  10  19 

8480 
8178 
8117 
8060 
8075 

59  45  41 
27  12  13 
58    2  14 
77  13  47 

80  41  39 

8488 
8181 
8116 
8067 
8078 

61    7  15 
25  45  41 
56  34  24 
75  44  57 

79  12  56 

8484 
8191 
8116 
8065 

8070 

62  28  53 
24  19  21 
55    634 
74  16    5 
77  44  10 

8431 
8303 
3115 
8068 
3068 

23 

Sun 

Venus 

Mars 

Saturn 

Jupiter 

Spica 

W. 
W. 
W. 
E. 
E. 
E. 

69  18    4 
31  43  47 
26  15  17 
47  47    2 
66  50  50 

70  19  17 

8408 
8543 
8345 

8106 
8045 
8047 

70  40  11 
33    3  24 
27  38  37 
46  19    2 
65  21  33 
68  50    2 

8403 
8534 

8333 
8105 
8040 
8041 

72    225 
34  23  11 

29    2  10 
44  50  59 
63  52  10 
67  20  40 

8896 

8538 
8831 
8104 
8084 
8085 

73  24  47 
35  43  10 
30  25  57 
43  22  54 
62  22  40 
65  51  11 

8889 

3514 
3800 
8101 
8030 
8099 

24 

Sun 

Venus 

Mars 

PoUux 

Saturn 

W. 
W. 
W. 
E. 

80  18  44 
42  25  52 
37  28  10 
34  14  51 
36    1  54 

8846 
8460 
8368 
8314 
8004 

81  42    2 
43  47    1 
38  53  17 
35  40  44 
34  33  37 

8887 
8448 
8343 
8188 
8004 

83    5  31 
45    8  23 

40  18  37 
37    7    8 
33    520 

8896 

8487 
8339 
3164 
8005 

84  29  12 
46  29  58 
41  44  12 
38  34    0 
31  37    4 

8815 
8434 
8317 
8143 
8096 

12 
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XVII. 


GREENWICH  MEAN 

TIME. 

~        1 

k 

star's  Nmha 

p.  L. 

p.  L. 

P.L. 

P.L. 

•ad 

Noon. 

of 

TTTli. 

of 

Vlh. 

of 

UD^ 

of 

24 

Podtion 

DIff. 

Dlff. 

DUL 

Diff. 

Jupiter 
Spica 

E. 

eo°53'  ^ 

8099 

59°  23*  llS 

8018 

57^53'2« 

8010 

56°23'25 

8006 

E. 

64  21  34 

S093 

62  51  49 

8015 

61  21  55 

8007 

59  51  51 

9999 

25 

Son 

W. 

85  53    6 

8S04 

87  17  13 

8998 

88  41  33 

8980 

90    6    8 

8967 

Veuus 

W. 

47  51  47 

S411 

49  13  51 

8899 

50  36    9 

8885 

51  58  43 

8879 

Mars 

W. 

43  10    1 

S904 

44  36    5 

8199 

46    2  24 

8178 

47  28  59 

3166    1 

Pollux 

W. 

40    1  19 

8190 

41  29    4 

8100 

42  57  14 

8079 

44  25  49 

8019 

Jupiter 
Spica 

E. 

48  51    8 

3963 

47  20    9 

9964 

45  48  59 

9945 

44  17  37 

9986 

E. 

52  18  48 

9969 

50  47  35 

9041 

49  16    8 

9980 

47  44  27 

9919 

Antares 

E. 

97  46  35 

9968 

96  15  36 

9969 

94  44  23 

9041 

93  12  56 

9999 

26 

Sun 

W. 

97  12  58 

8197 

98  39  11 

8189 

100    5  42 

8166 

101  32  32 

8160 

Venus 

W. 

58  55  36 

8906 

60  19  52 

8980 

61  44  27 

8964 

63    9  21 

8947 

Mars 

W. 

54  46    5 

8099 

56  14  24 

8077 

57  43    2 

8061 

59  11  59 

8046 

Pollux 

W. 

51  54  44 

9964 

53  25  42 

9946 

54  57    3 

9937 

56  28  47 

9909 

Jupiter 
Spica 

E. 

36  37  49 

988S 

35    5  15 

9880 

33  32  30 

9870 

31  59  33 

9809 

E. 

40    2  14 

9865 

38  28  57 

9849 

36  55  23 

9898 

35  21  31 

9818 

Antares 

E. 

85  31  47 

9865 

83  58  43 

9850 

82  25  20 

9836 

80  51  39 

9891 

27 

Sun 

W. 

108  51  40 

8065 

110  20  33 

8047 

111  49  48 

8099 

113  19  25 

8009 

Venus 

W. 

70  18  53 

8169 

71  45  51 

8140 

73  13  12 

8199 

74  40  55 

8108 

Mars 

W. 

66  41  50 

9961 

68  12  52 

9943 

69  44  17 

9934 

71  16    5 

9906 

Pollux 

W. 

64  13  25 

9816 

65  47  33 

9796 

67  22    6 

9778 

68  57    3 

9789 

Re^ulus 
Spica 

W. 

27  11  35 

9897 

28  45  28 

9801 

30  19  55 

9776 

31  54  54 

9759 

E. 

27  27  16 

9788 

25  51  27 

9799 

24  15  17 

3707 

22  38  47 

3699 

Ajitares 

E. 

72  58  20 

9744 

71  22  38 

3797 

69  46  34 

3711 

68  10    9 

9694 

28 

Sun 

W. 

120  53  26 

9914 

122  25  27 

9896 

123  57  52 

9875 

125  30  43 

9866 

Venus 

W. 

82    524 

8006 

83  35  31 

9985 

85    6    2 

9965 

86  36  58 

9946 

Mars 

W. 

79    0  59 

^9819 

80  35  11 

9798 

82    9  48 

9774 

83  44  50 

3766 

PoUux 

W. 

76  58    5 

9663 

78  35  34 

9645 

80  13  28 

3696 

81  51  48 

9607 

Regulns 

W. 

39  57  35 

9630 

41  35  37 

9618 

43  14    7 

3597 

44  53    6 

9676 

Antares 

E. 

60    2  19 

9608 

58  23  35 

9691 

56  44  27 

3678 

55    4  55 

9666 

29 

Venus 

W. 

94  17  59 

9845 

95  51  28 

9896 

97  25  22 

3806 

98  59  42 

3787 

Mars 

W. 

91  46  20 

9659 

93  23  S5 

9640 

95    1  56 

3691 

96  40  22 

9608 

Pollux 

W. 

90    9  55 

9514 

91  50  49 

9496 

93  32    8 

3478 

95  13  52 

3460 

Regulus 

W. 

53  15    7 

9476 

54  56  55 

9465 

56  39  11 

3436 

58  21  54 

9417 

Saturn 

W 

23    939 

9970 

24  46  59 

9694 

26  25  21 

3564 

28    4  38 

9646 

Antares 

E. 

46  41  16 

9470 

44  59  21 

9458 

43  17    2 

3437 

41  34  20 

3499 

a  Aquilse 

E. 

99  32  11 

9883 

97  59  30 

9861 

96  26  21 

3839 

94  52  44 

9819 

30 

Regulus 

W. 

67    2  10 

9896 

68  47  31 

9809 

70  33  18 

3999 

72  19  29 

9976    1 

Saturn 

W. 

36  32  41 

9400 

38  16  16 

9876 

40    0  25 

9863 

41  45    7 

9881    i 

Jupiter 

W. 

17  38  15 

9491 

19  19  41 

9449 

21    2  16 

9399 

22  45  52 

9864    ; 

Antares 

E. 

32  55  29 

9861 

31  10  44 

9840 

29  25  43 

9831 

27  40  29 

9834 

a  AquilsB 

E. 

86  58  28 

9789 

85  22  31 

9717 

83  46  14 

9704 

82    9  40 

9699 

31 

Regulus 

W. 

81  16  16 

3900 

83    4  43 

9187 

84  53  30 

9174 

86  42  37 

9161 

Saturn 

W. 

50  36    4 

3987 

52  23  36 

9999 

54  11  31 

9906 

55  59  50 

9191 

Jupiter 

W. 

31  35    0 

9936 

33  22  36 

9916 

35  10  41 

9197 

36  59  13 

9180 

Spica 

W. 

27  14    0 

9187 

29    2  47 

9178 

30  51  55 

9169 

32  41  24 

9146 

a  AquilflB 

E. 

74    3  16 

9651 

72  25  30 

9647 

70  47  39 

9644 

69    9  44 

9644 

Fomalhaut 

E. 

101  17    5 

9675 

99  39  52 

9656 

98    2  13 

3638 

96  1M  10 

9698 
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GREENWICH  MEAN  TJME. 

LUNAB  DISTANCES. 

ii 

Stv^NauM 

P.L. 

P.L. 

P.L. 

P.L. 

Mid 

Midnight. 

of 

XVJ^ 

of 

XVlU»i. 

of 

XXIk 

of 

24 

Poiiaoa 

Diff. 

Diff. 

Diff. 

Diff. 

Jupiter 

E 

54°  53*  l3 

9996 

53^23'    i 

3989 

5f  52*31 

3980 

50°2l'5^ 

9973 

Spica 

E. 

58  21  37 

3990 

56  51  12 

3981 

55  20  36 

3973 

53  49  48 

3963 

25 

Sun 

W. 

91  30  58 

3354 

92  56    3 

8340 

94  21  25 

8326 

95  47    3 

8919 

.Venus 

W. 

53  21  32 

8«d7 

54  44  38 

8343 

56    8    0 

8828 

57  31  39 

8318 

Mars 

W. 

48  55  50 

8151 

50  22  58 

8137 

51  50  23 

3133 

53  18    5 

8108 

Pollux 

W. 

45  54  49 

8040 

47  24  12 

8091 

48  53  59 

8001 

50  24  10 

3983 

Jupiter 
Spica 

E. 

42  46    4 

9996 

41  14  18 

3917 

39  42  21 

3907 

38  10  11 

3898 

E. 

46  12  32 

3906 

44  40  21 

9804 

43    7  55 

3883 

41  35  13 

9869 

Antares 

E. 

91  41  14 

9917 

90    9  17 

9906 

8837    4 

3801 

87    434 

9878 

26 

Sun 

W. 

102  59  41 

8133 

104  27  10 

8117 

105  54  59 

3100 

107  23    9 

8089 

Venus 

W. 

64  34  34 

8331 

66    0    7 

8313 

67  26    1 

3195 

68  52  16 

8177 

Mars 

W. 

60  41  16 

8099 

62  10  53 

8013 

63  40  51 

3995 

65  11  10 

9978 

Pollux 

W. 

58    0  55 

9890 

59  33  27 

9873 

61    6  22 

9853 

62  39  41 

9884 

Jupiter 
Spica 

E. 

30  26  25 

9854 

28  53    7 

9847 

27  19  40 

3849 

25  46    6 

9688 

E. 

33  47  20 

9797 

32  12  48 

3783 

30  37  57 

9767 

29    2  46 

9758    i 

AntareB 

E. 

79  17  39 

9807 

77  43  20 

9799 

76    8  41 

9T75 

74  33  41 

9760 

27 

Sun 

W. 

114  49  26 

9991 

116  19  50 

3973 

117  50  38 

9953 

119  21  50 

9984 

Venus 

W. 

76    9    1 

8063 

77  37  31 

8065 

79    6  24 

3044 

80  35  42 

8035 

Mars 

W. 

72  48  16 

9887 

74  20  51 

3869 

75  53  49 

9850 

77  27  12 

9831 

PoUux 

W. 

70  32  25 

9740 

72    8  12 

3791 

73  44  24 

9701 

75  21    2 

9688 

Regulus 

W. 

33  30  25 

9799 

35    627 

9705 

36  43    0 

9683 

38  20    3 

9661 

Spfca 

E. 

21    1  57 

9677 

19  24  46 

9669 

17  47  15 

9647 

16    9  24 

9684 

Antares 

E. 

66  33  21 

9677 

64  56  10 

3660 

63  18  36 

3648 

61  40  39 

9696 

28 

Sun 

W. 

127    3  59 

9835 

128  37  41 

9815 

130  11  49 

9795 

131  46  24 

9775 

Venus 

W. 

88    8  19 

9996 

89  40    6 

9905 

91  12  18 

«885 

92  44  56 

9866 

Mars 

w. 

85  20  17 

9786 

86  56    9 

97W 

88  32  27 

9697 

90    9  11 

9976 

PoUux 

W. 

83  30  34 

9588 

85    9  46 

9569 

86  49  23 

9551 

88  29  26 

9589 

Regulus 

W. 

46  32  34 

9556 

48  12  30 

9585 

49  52  54 

9615 

51  33  47 

9495 

Antares 

E. 

53  24  59 

9588 

51  44  39 

3531 

50    3  55 

9004 

48  22  47 

3487 

29 

Venus 

W. 

100  34  27 

9768 

102    9  37 

9749 

103  45  12 

9781 

105  21  11 

9713 

Mars 

W. 

98  19  13 

9585 

99  58  29 

9566 

101  38  11 

9548 

103  18  17 

9580 

PoUux 

W. 

96  56    1 

9448 

98  38  35 

9496 

100  21  33 

9410 

102    4  54 

9304 

Regulus 

W. 

60    5    4 

3898 

61  48  41 

9880 

63  32  44 

9869 

65  17  14 

9844 

Saturn 

W 

29  44  47 

3519 

31  25  43 

9489 

33    7  22 

9458 

34  49  42 

3495 

Antares 

E. 

39  51  16 

9406 

38    7  50 

9391 

36  24    3 

9377 

34  39  55 

9864 

a  Aquibe 

E. 

93  18  41 

9800 

91  44  13 

9781 

90    920 

3764 

8834    5 

9747 

30 

Regulns 

W. 

74    6    4 

9360 

75  53    3 

9944 

77  40  25 

9999 

79  28  10 

2914 

Saturn 

W. 

43  30  21 

3311 

45  16    5 

9991 

47    2  17 

9979 

48  48  57 

9954 

Jupiter 

W. 

24  30  19 

9383 

26  15  31 

9304 

28    1  24 

9979 

29  47  55 

9956 

Antares 

E. 

2555    4 

9317 

24    9  29 

93U 

22  23  49 

9815 

20  38  11 

9890 

a  AqoilsB 

E. 

80  32  49 

3681 

78  55  44 

9671 

77  18  25 

9663 

75  40  55 

9656 

31 

BegiUus 

W. 

88  32    3 

3149 

90  21  47 

9188 

92  11  48 

9198 

94    2    5 

9118 

Saturn 

W. 

57  48  31 

9178 

59  37  32 

9166 

61  26  53 

9163 

63  16  32 

9141 

Jupiter 
Spica 

W. 

38  48  11 

9165 

40  37  32 

3160 

42  27  15 

9136 

44  17  19 

9134 

W. 

34  31  13 

9134 

36  21  21 

3129 

38  11  47 

9111 

40    229 

3101 

a  Aquilse 

E. 

67  31  49 

9646 

65  53  57 

3660 

64  16  10 

9657 

62  38  32 

9666 

Fomalhaut 

E. 

94  45  46 

9698 

93    7    2 

9506 

91  28    1 

9564 

89  48  44 

9574 
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AT  GREENWICH  APPARENT  NOON. 

1 

1 

1 

THE  SUN'S 

Sidereal 
Time 
of  the 
Semi- 

dkmeter 

Eqinttimor 
Ttan., 
t0bt 

Qddtdf 

JfTonnt 
Right  Aieniaioii. 

Dlff-ftw 
Ihcmr. 

Dlff.for 
Ihonr. 

Seml- 
dkmeter. 

Hwid- 
Iw. 

Apparent 
Tmu, 

DIAfbr 
Ihoor. 

Hon. 

1 

h     m       ■ 

4  35  20.85 

10.220 

N.22     1  47.1 

20'!63 

15  48.35 

68*.40 

2"32'.73 

0.364 

Tues. 

2 

4  39  26.36 

10.237 

22    9  51.0 

19.67 

15  48.22 

68.46 

2  23.80 

0.380 

Wed. 

3 

4  43  32.27 

10.253 

22  17  31.8 

18.69 

15  48.09 

68.51 

2  14.48 

0.396 

Thur. 

4 

4  47  38.56 

10.269 

22  24  49.3 

17.72 

15  47.96 

68.56 

2    4.78 

0.411 

Fri. 

5 

4  51  45.22 

10.284 

22  31  43.3 

16.74 

15  47.84 

68.61 

1  54.71 

0.426 

Sat 

6 

4  55  52.23 

10.298 

22  38  13.6 

15.76 

15  47.72 

68.65 

1  44.29 

0.441 

Sun. 

7 

4  59  59.58 

10.311 

22  44  20.2 

14.77 

15  47.60 

68.69 

1  33.53 

0.454 

Mod. 

8 

5    4    7.24 

10.324 

22  50    3.0 

13.78 

15  47.48 

68.73 

1  22.45 

0.467 

Tues. 

9 

5    8  15.22 

10.336 

22  55  21.7 

12.78 

15  47.37 

68.77 

1  11.07 

0.479 

Wed. 

10 

5  12  23.47 

10.347 

23    0  16.2 

11.77 

15  47.26 

68.80 

0  59.41 

0.490 

Thur. 

11 

5  16  31.96 

10.357 

23    4  46.5 

10.76 

15  47.16 

68.83 

0  47.51 

0.500 

Fri. 

12 

5  20  40.68 

10.367 

23    8  62.5 

9.74 

15  47.06 

68.86 

0  35.38 

0.510 

Sat 

13 

5  24  49.62 

10.375 

23  12  33.9 

8.71 

15  46.97 

68.89 

0  23.04 

0.518  . 

Sun. 

14 

5  28  58.76 

10.382 

23  15  50.7 

7.69 

15  46.88 

68.91 

0  10.50 

0.526  1 

Mod. 

15 

5  33    8.04 

10.387 

23  18  42.9 

6.66 

15  46.80 

68.93 

irsso 

0.532 

Tues. 

16 

5  37  17.46 

10.392 

23  21  10.5 

5.64 

15  46.73 

68.94 

0  15.02 

0.537 

Wed. 

17 

5  41  26.98 

10.395 

23  23  13.4 

4.60 

15  46.66 

68.95 

0  27.94 

0.540 

Thur. 

18 

5  45  36.57 

10.398 

23  24  51.6 

3.57 

15  46.59 

68.96 

0  40.94 

0.543 

Fri. 

19 

5  49  46.20 

10.399 

23  26     5.0 

2.53 

15  46.53 

68.97 

0  53.98 

0.544 

Sat. 

20 

5  53  55.86 

10.400 

23  26  53.6 

1.50 

15  46.48 

68.97 

1     7.05 

0.545 

Sun. 

21 

5  58    5.51 

10.399 

23  27  17.3 

0.47 

15  46.43 

68.97 

1  20.11 

0.544 

Hon. 

22 

6    2  15.12 

10.397 

23  27  16.2 

0.56 

15  46.38 

68.97 

1  33.13 

0.542 

Tuea. 

23 

6    6  24.68 

10.394 

23  26  50.4 

1.59 

15  46.34 

68.97 

1  46.10 

0.539 

Wed. 

24 

6  10  34.15 

10.391 

23  25  59.8 

2.62 

15  46.31 

68.96 

1  58.98 

04)35 

Thur. 

25 

6  14  43.53 

10.386 

23  24  44.6 

3.65 

15  46.28 

68.94 

2  11.76 

0.530 

Fri. 

26 

6  18  52.78 

10.381 

23  23     4.7 

4.68 

15  46.25 

68.92 

2  24.41 

0.524 

Sat 

27 

6  23     1.88 

10.374 

23  21     0.1 

5.71 

15  46.23 

68.90 

2  36.91 

0.517 

Sun. 

28 

6  27  10.80 

10.366 

23  18  30.8 

6.73 

15  46.21 

68.88 

2  49.25 

0.510 

Mon. 

29 

6  31   19.53 

10.357 

23  15  37.0 

7.75 

15  46.19 

68.86 

3     1.40 

0.501 

Tues. 

30 

6  35  28.06 

10.348 

23  12  18.8 

8.77 

15  46.17 

68.83 

3  13.33 

0.492 

Wed. 

31 

6  39  36.35 

10.338 

N.23    8  36.2 

9.78 

15  46.16 

68.80 

3  25.03 

0.482 

s 

tML- 

-  Mmh  TlBM  or  the  BMnidiMDi 

BtorpMdDgmajbof 

oondbji 

mbCraDtiiif  Oi.l8  from  the 

BMewJTlm* 

II. 


JUNE,    1863. 


93 


AT   GREEJ^JWICH  MEAN 

NOON. 

1 

1 

■6 

1 

THE   1 

SUN'S 

Equation  of 

Time, 

to  be 

added  to 

Diff.for 
Ihoor. 

1 

Bidenel 
Time. 

nbtraeud 

jTOffl 

Mean 
Time. 

JppantU 
Bight  AJOttiiloii. 

DliLfor 
Ihour. 

Apparent 

DULfor 
Ihoor. 

Mon. 
Tues. 
Wed. 

1 
2 
3 

h      m       1 

4  35  21.29 
4  39  26.78 
4  43  32.66 

10.220 
10.237 
10.253 

N.22     1  48.1 
22    9  51.9 
22  17  32.6 

20'.'63 
19  67 
18.69 

2"  32.74 
2  23.81 
2  14.49 

0.364 
0.380 
0.396 

h     m      a 

4  37  54.03 
4  41  50.59 
4  45  47.15 

Thur. 

Fri. 

SaU 

/4 
5 
6 

4  47  38.92 
4  61  45.55 
4  55  52.53 

10.269 
10.284 
10.298 

22  24  50.0 
22  31  43.9 
22  38  UJ2 

17.72 
16.74 
15.76 

2    4.79 
1  54.72 
1  44.30 

0.411 
0.426 
0.441 

4  49  43.71 
4  53  40.27 
4  57  36.83 

Mon. 
Tues. 

7 
8 
9 

4  59  59.85 

5  4     7.48 
5    8  15.42 

10.311 
10.324 
10.336 

22  44  20.7 
22  50    3.4 
22  55  22.0 

14.77 
13.78 
12.78 

1  33.53 
1  22.46 
1  11.08 

0.454 
0.467 
0.479 

5  1  33.38 
5  5  29.94 
5    9  26.50 

Wed. 
Thur. 
Fri. 

10 
11 
12 

5  12  23.64 
5  16  32.10 
5  20  40.79 

10.347 
10.357 
10.367 

23    0  16.4 
23    4  46.6 
23    8  52.5 

11.77 

10.76 

9.74 

0  59.42 
0  47.51 
0  35.38 

0.490 
0.500 
0.510 

5  13  23.06 
5  17  19.61 
5  21  16.17 

Sat 
Sun. 
Mon. 

13 
14 
15 

5  24  49.69 
5  28  58.79 
5  33     8.04 

10.375 
10.382 
10.387 

23  12  33.9 
23  15  50.7 
23  18  42.9 

8.71 
7.69 
6.66 

0  23.04 
0  10.50 
ST25 

0.518 
0.526 
0.532 

5  25  12.73 
5  29  9.29 
5  33     5.84 

Tues. 
Wed. 
Thur. 

16 
17 
18 

5  37  17.42 
5  41  26.90 
5  45  36.45 

10.392 
10.395 
10.396 

23  21  10.5 
23  23  13.4 
23  24  51.6 

5.64 
4.60 
3.57 

0  15.02 
0  27.94 
0  40.94 

0.537 
0.540 
0.543 

5  37  2.40 
5  40  58.96 
5  44  55.51 

Fri. 
Sat 
Sun. 

19 
20 
21 

5  49  46.04 
5  53  55.67 
5  58     5.29 

10.399 
10.400 
10.399 

23  26     5.0 
23  26  53.6 
23  27  17.3 

2.53 
1.50 
0.47 

0  53.97 

1  7.04 
1  20.10 

0.544 
0.545 
0.544 

5  48  52.07 
5  52  48.63 
5  56  45.19 

Mon. 
Tues. 
Wed. 

22 
23 
24 

6    2  14.86 
6     6  24.38 
6  10  33.81 

10.397 
10.394 
10.391 

23  27  16.2 
23  26  50.4 
23  25  59.9 

0.56 
1.59 
2.62 

1  33.12 
1  46.08 
1  58.96 

0.542 
0.539 
0.535 

6  0  41.74 
6  4  38.30 
6    8  34.86 

Thur. 

Fri. 

Sat 

25 
26 
27 

6  14  43.15 
6  18  52.36 
6  23     1.42 

10.386 
10.381 
10.374 

23  24  44.7 
23  23    4.8 
23  21     0.3 

3.65 
4.68 
6.71 

2  11.74 

•  2  24.39 

2  36.89 

0.530 
0.524 
0.517 

6  12  31.41 
6  16  27.97 
6  20  24.53 

Sun. 
Mon. 
Tues. 

28 
29 
30 

6  27  10.31 
6  31  19.01 
6  35  27.50 

10.366 
10.357 
10.348 

23  18  31.1 
23  15  37.4 
23  12  19.3 

6.73 
7.75 

8.77 

2  49.22 

3  1.37 
3  13.30 

0.510 
0.501 
0.492 

6  24  21.09 
6  28  17.64 
6  32  14.20 

Wed. 

31 

6  39  35.76 

10.338 

N.23    8  36.8 

9.78 

3  25.00 

0482 

6  36  10.76 

> 

MD  Noon  may  be  usi 

unadttw 

Mune  as  ttiat  fbr  Appven 

bNoon. 
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AT  GREENWICH  MEAN  NOON. 

• 

THE  SUNS 

1 

1 

1 

2 
3 

J 

1 

Logarithm 

of  the 

Radius  Yeetor 

of  the 

Bartb. 

Dlff.for 
Ihoor. 

MeanTtaM 

of 
BMenalOh. 

IViM  LONOimSB. 

DUL  for 
Ibour. 

U^TTTUDB 

X 

X' 

152 
153 
154 

70°  27'  18l2 

71  24  44.2 

72  22    9.2 

2d  d'.2 

24    8.0 
21  32.8 

143.60 
143.56 
143.52 

— (j'08 

4-0.06 

0.18 

0.0062017 
.0062630 
.0063230 

25.9 
25.4 
24.9 

19  18^55.58 
19  14  59.67 
19  11     a75 

4 
5 
6 

155 
156 
157 

73  19  33.4 

74  16  56.9 

75  14  19.7 

18  56.8 
16  20J2 
13  42.8 

143.49 
143.46 
143.44 

0.30 
0.40 
0.48 

.0063818 
.0064395 
.0064957 

24.3 
23.7 
23.1 

19    7    7.84 
19    3  11.93 
18  59  16.02 

7 
8 
9 

158 
159 
160 

76  11  41.9 

77  9    3.7 

78  6  24,9 

11     4.8 
8  26.4 
5  47.4 

14341 
143.39 
143.37 

0.52 
0.54 
0.51 

.0065503 
.0066031 
.0066541 

22.4 
21.6 

20.8 

18  55  20.11 
18  51  24.19 
18  47  2SJ28 

10 
11 
12 

161 
162 
163 

79  3  45.6 

80  1    5.9 
80  58  25.7 

3    8.0 

0  28i2 

57  47.8 

143.35 
143.34 
143.32 

0.47 
0.38 
0.28 

.0067033 
.0067503 
.0067951 

20.0 
19.1 
18.2 

18  43  32.37 
18  39  36.46 
18  35  40.55 

13 
14 
15 

164 
165 
166 

81  55  45.1 

82  53    3.9 

83  50  22.3 

55    7.0 
52  25.6 
49  43.9 

143.30 
143^28 
143.26 

0.18 
-M).06 
—0.07 

.0068376 
.0068777 
.0069152 

17.2 
16.2 
15.1 

18  31  44.63 
18  27  48.72 
18  23  52.81 

16 
17 
18 

167 
168 
169 

84  47  40.2 

85  44  57.6 

86  42  14.5 

47     1.6 
44  18^ 
41  35.5 

143.24 
143.21 
143.19 

0.20 
0.33 
0.42 

.0069501 
.0069824 
.0070121 

14.0 
12.9 
11.8 

18  19  56.90 
18  16    0.99 
18  12    5.08 

19 
20 
21 

170 
171 
172 

87  39  30.7 

88  36  46.3 

89  34     1.3 

38  51.5 
36    7.0 
33  21.9 

143.16 
143.14 
143.11 

0.50 
0.56 
0.57 

.0070393 
.0070640 
.0070863 

10.8 
9.8 
8.9 

18    8    9.17 
18    4  13.26 
18    0  17.35 

22 
23 
24 

173 
174 
175 

90  31  15.6 

91  28  29.3 

92  25  42.6 

30  36.0 
27  49.5 
25    2.6 

143.09 
143.06 
143.04 

0.56 
0.52 
0.43 

.0071063 
.0071242 
.0071400 

7.9 
7.0 
6.1 

17  56  21.44 
17  52  25.52 
17  48  29.61 

25 
26 
27 

176 
177 
178 

93  22  55.8 

94  20    7.4 

95  17  19.0 

22  IbSl 
19  27.1 
16  38.5 

143.01 
142.99 
142.97 

0.34 

0.22 

—0.09. 

.0071538 
.0071657 
.0071759 

5.3 
4.5 
3.9 

17  44  33.70 
17  40  37.79 
17  36  41.88 

28 
29 
30 

179 
180 
181 

96  14  30.3 

97  11  41.3 

98  8  52.1 

13  49.6 

11    0.4 

8  11.0 

142.96 
142.95 
142.94 

-h0.06 
0.19 
0.82 

.0071845 
.0071916 
.0071973 

3.3 
2.7 
2.1 

17  32  45.97 
17  28  50.06 
17  24  54.15 

31 

182 

99    6    2.8 

5  21.5 

142.94 

4-0.43 

0.0072017 

1.6 

17  20  5a24 

Non:  X  eoRwpoi 

idi  to  the  inM  •qalBOz  or  Um  date,  K«  to 

EOfJamu 

fyOd. 
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GREENWICH 

MEAN  TIME. 

- 

99 

5 

THE 

MOON'S 

RIEirmTAMTPITBR 

HORIZONTAL  PARALLAX. 

MERIDIAN  PAS8A0B. 

AGE. 

Noon. 

Mdnigbt 

Noon. 

DUE.  for 
Ihoar. 

Bmdnight 

DULfor 
Ihour. 

+0.94 
+0422 
-049 

Diff.for 
Ihonr. 

1 

2 
3 

id  26.4 
16  36.5 
16  38.0 

16  34.1 

16  37.8 
16  36.9 

60  28.3 
60  50.9 
60  56.2 

+1.27 
+0.59 
-0.14 

60  41.7 
60  55.7 
60  52.4 

h      m 

11  59.0 

13  2.3 

14  4.9 

2.61 
2.62 
2.55 

d 

14.8 
15.8 
16.8 

4 
5 
6 

16  34.8 
16  27.6 
16  17.4 

16  31.6 
16  22.8 
16  11.7 

60  44.5 
60  l&O 
59  40.8 

0.81 
1.35 
1.70 

60  32.9 
60     0.4 
59  19.5 

1.10 
1.55 
1.82 

15  4.7 

16  0.8 
16  53.4 

2.42 
2.27 
2.13 

17.8 

18.8 
19.8 

7 
8 
9 

16     5.6 
15  53.1 
15  40.9 

15  59.4 
15  47.0 
15  35.1 

58  57.2 
58  11.4 
57  26.6 

1.88 
1.90 
1.81 

58  34.4 
57  48.7 
57     5.2 

1.91 
1.87 
1.74 

17  43iJ 

18  31.1 

19  18.1 

2.03 
1.98 
1.96 

20.8 
21.8 
22.8 

10 
11 
12 

15  29.5 
15  19.3 
15  10.4 

15  24.3 
15  14.7 
15     6.4 

56  44.8 
56     7.2 
55  34.3 

1.66 
1.47 
1.27 

56  25.4 
55  50.2 
55  19.8 

1.56 
1.37 
1.16 

20    5.2 

20  52.8 

21  41.3 

1.97 
2.00 
2.04 

23.8 
24.8 
25.8 

13 
14 
15 

15    2.7 
14  56.4 
14  51.4 

14  59.4 
14  53.7 
14  49.3 

55    6.4 
54  43.1 
54  24.6 

1.06 
0.87 
0.68 

54  54.2 
54  33.3 
54  17.0 

0.97 
0.77 
0.58 

22  30.6 

23  20.2 
6 

2.06 
2.06 

26.8 

27.8 
28.8 

16 
17 

18 

14  47.6 
14  45.1 
14  44.2 

14  46.2 
14  44.5 
14  44.3 

54  10.7 
54     1.7 
53  58.2 

0.48 

0.26 

-0.02 

54     5.5 
53  59.2 
53  58.7 

0.37 
-0.15 
+0.11 

0    9.5 

0  57.8 

1  44.7 

2.03 
1.98 
1.92 

OiJ 
1.2 
2.2 

19 
20 
21 

14  44.9 
14  47.6 
14  52.4 

14  46.0 
14  49.7 
14  55.7 

54     0.8 
54  10.7 
54  28.5 

+0.26 
0.57 
0.92 

54     4.8 
54  18.6 
54  40.7 

0.41 
0.74 
1.10 

2  29.9 

3  13.7 
3  56.5 

1.85 
1.80 
1.77 

3.2 
4.2 
5.2 

22 
23 
24 

14  59.6 

15  9.2 
15  21.2 

15    4.1 
15  15.0 
15  27.9 

54  55.0 

55  30.3 

56  14.0 

1.29 
1.65 
1.98 

55  11.6 

55  51.2 

56  38.8 

1.47 
1.82 
2.12 

4  39.0 

5  22n 

6  6.7 

1.78 
1.83 
1.91 

6.2 
7.2 

8J2 

25 
26 
27 

15  35.0 

15  50.3 

.  16    6.0 

15  42.6 

15  5SJ2 

16  13.6 

57  5.0 

58  1.2 

58  58.8 

2.25 
2.39 
2.36 

57  32.7 

58  30.1 

59  26.7 

2.34 
2.40 
2.26 

6  53.8 

7  44.5 

8  39.4 

2.04 
2.20 
2.38 

9;2 
10.2 
11.2 

28 
29 
30 

16  20.8 
16  33.1 
16  41.6 

16  27.4 
16  37.9 
16  43.9 

59  53.1 

60  38.4 

61  9.4 

2.10 
1.62 
0.92 

60  17.2 

60  55.9 

61  18.1 

1.89 

1.29 

+0.53 

9  38.6 

10  41.1 

11  44.8 

2.53 
2.63 
2.63 

12.2 
13J2 
14.2 

31 

16  45.0 

16  44.7 

61  22.0 

+0.12 

61  20.9 

-0.29 

12  47.4 

2.55 

15.2 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AMemdon. 

IMff. 
forlm. 

Declination. 

DIff. 
forlm. 

Hoar. 

Right  AMwnslon. 

Diff. 
forlm. 

Diff 
ffarlm. 

MONDAY   1. 

WEDNESDAY  3. 

0 

h     m     s 
16    6  58.05 

f 
2.638S 

S.21  12  42.6 

M 

8.604 

0 

18  15  42.85 

•        ( 
3.6700 

S.21    1  ld.9 

4.118 

1 

16    9  36.47 

2^^433 

21  16  14.3 

8.453 

1 

18  18  22.97 

34)671 

20  57    7.2 

4.378 

2 

16  12  15.12 

3.6461 

21  19  36.9 

8.300 

2 

18  21    2.91 

3.6641 

20  52  46.1 

4U38 

3 

16  14  54.00 

3.6496 

21  22  50.3 

8.147 

3 

18  23  42.66 

3.6610 

20  48  15.8 

4.581 

4 

16  17  33.10 

3.6536 

21  25  54.5 

2M3 

4 

18  26  22.23 

3.6578 

20  43  36.4 

4.788 

5 

16  20  12.42 

3.6570 

21  28  49.4 

3.838 

5 

18  29    1.60 

3.6544 

20  38  47.8 

4.865 

6 

16  22  51.94 

3.6603 

21  31  a5.o 

3.683 

6 

18  31  40.76 

3.6510 

20  33  50J2 

54)36 

7 

16  25  31.65 

3.6634 

21  34  11.2 

3.535 

7 

18  34  19.72 

84M75 

20  28  43.5 

6.186 

8 

16  28  11.55 

3.6664 

21  36  38.0 

3.368 

8 

18  36  58.46 

34)487 

20  23  27.9 

6.884 

9 

16  30  51.63 

3.6694 

21  38  55.3 

3J209 

9 

18  39  36.97 

3.6390 

20  18    3.4 

6.481 

10 

16  33  31.89 

3Un33 

21  41    3.1 

SU>50 

10 

18  42  15.25 

3.6361 

20  12  30.1 

6.637 

11 

16  36  12.31 

3Un50 

21  43    1.3 

1.890 

11 

18  44  53.30 

34)333 

20    6  48.1 

6.773 

12 

16  38  52.89 

3.6776 

21  44  49.9 

1.739 

12 

18  47  31.11 

3.6380 

20    0  57.4 

6.916 

13 

16  41  33.62 

3.6790 

21  46  28.8 

1.568 

13 

18  50    8.66 

3.6387 

19  54  58.1 

6.069 

14 

16  44  14.48 

3.6831 

21  47  58.1 

1.407 

14 

18  52  45.96 

34)194 

19  48  50.3 

6.301 

15 

16  46  55.48 

3.6843 

21  49  17.7 

1.346 

15 

18  55  22.99 

3.6150 

19  42  34.0 

6.843 

16 

16  49  36.60 

*  3.6863 

21  50  27.6 

14)63 

16 

18  57  59.76 

3.6106 

19  36    9.3 

6.481 

17 

16  52  17.83 

3.6880 

21  51  27.7 

04)30 

17 

19    0  36.26 

8.6060 

19  29  36.3 

6.619 

18 

16  54  59.16 

3.6897 

21  52  18.0 

0.757 

18 

19    3  12.48 

3.6018 

19  22  55.1 

6.754 

19 

16  57  40.59 

3.6813 

21  52  58.6 

04{05 

19 

19    5  48.42 

8.6066 

19  16    5.8 

6.889 

20 

17    0  22.11 

3.6937 

21  53  29.4 

0.431 

20 

19    8  24.07 

3.5918 

19    9    8.4 

74)38 

21 

17    3    3.71 

3.6938 

21  53  50.3 

0.366 

21 

19  10  59.43 

8.5660 

19    2    3.0 

7.156 

22 

17    5  45.37 

3.69^ 

21  54    1.3 

0.103 

22 

19  13  34.50 

8.5630 

18  54  49.7 

7.287 

23 

17    8  27.09 
TU 

3.6957 

ESDA 

S.21  54    2.5 
r  2. 

04)63 

23 

19  16    9J27 
THI 

3.0769 

JRSDA 

S.18  47  28.6 
lY  4. 

7.417  ; 

0 

17  11    8.86 

3.6066 

S.21  53  53.8 

0.337 

0 

19  18  43.73 

8.5717 

S.18  39  59.7 

7.645 

1 

17  13  50.67 

3.6971 

21  53  35.2 

04193 

1 

19  21  17.88 

34)666 

18  32  23.2 

7.671 

2 

P  16  32.51 

3.6076 

21  53    6.7 

0.558 

2 

19  23  51.72 

8.5613 

18  24  39.2 

7.796 

3 

17  19  14.38 

3.6079 

21  52  28.3 

0.733 

3 

19  26  25.24 

8.5561 

18  16  47.7 

74)90 

4 

17  21  56.26 

3.6980 

21  51  40.1 

0.886 

4 

19  28  58.45 

8.5507 

18    8  48.8 

84)43 

5 

17  24  38.14 

3.6080 

21  50  42.0 

14)51 

5 

19  31  31.33 

3.6453 

18    0  42.6 

8.163! 

6 

17  27  20.02 

3U»78 

21  49  34.0 

1M6 

6 

19  34    3.88 

8.5398 

'     17  52  29.3 

8.281 

7 

17  30    1.88 

3.6075 

21  48  16.1 

1.381 

7 

19  36  m,u 

3.5844 

!     17  44    8.9 

8.399 

8 

17  32  43.72 

3.6071 

21  46  48.3 

1.545 

8 

19  39    8.01 

3.5389 

17  35  41.4 

8.516 

9 

17  35  25.53 

3.6065 

21  45  10.7 

1.700 

9 

19  41  39.58 

3.6383 

17  27    7.0 

8.630 

10 

17  38    7.30 

3.6057 

21  43  23.2 

1.873 

10 

19  44  10.81 

84)177 

17  18  25.8 

8.748 

11 

17  40  49.02 

3.6048 

21  41  25.9 

34)37 

11 

19  46  41.70 

34)130 

17    9  37.9 

8.854 

12 

17  43  30.68 

3.6037 

21  39  18.8 

3.300 

12 

19  49  12i» 

3.5063 

17    0  43.3 

8.964 

13 

17  46  12J27 

3.6035 

21  37    1.9 

8.863 

13 

19  51  42.46 

8.5006 

16  51  42.2 

04)73  , 

14 

17  48  53.78 

3.6013 

21  34  35.2 

3.536 

14 

19  54  12.32 

8U948 

16  42  34.7 

0.178 

15 

17  51  35J21 

3i6807 

21  31  58.8 

8.668 

15 

19  56  41.84 

8.4801 

16  33  20.8 

0.383  , 

16 

17  54  16.55 

2.6861 

21  29  12.7 

3.840 

16 

19  59  11.01 

3.4833 

16  24    0.7 

04)67 

17 

17  56  57.78 

3.6863 

21  26  16.9 

8.010 

17 

20    1  39.a3 

3.4774 

16  14  34.4 

9.488  , 

18 

17  59  38.90 

3.6843 

21  23  11.5 

8.171 

18 

20    4    8.30 

8.4717 

16    5    2.1 

0.667 

19 

18    2  19.90 

3.6833 

21  19  56.5 

8.839 

19 

20    6  36.43 

8.4650 

15  55  23i^ 

04»5 

20 

18    5    0.78 

3.6803 

21  16  32.0 

8.488 

20 

20    9    4.21 

8.4600 

15  45  39.8 

0.783 

121 

18    7  41.52 

3Um9 

21  12  57.9 

8.647 

21 

20  11  31.63 

8U541 

15  35  49.9 

9.876  : 

22 

18  10  22.12 

3.6754 

21    9  14.3 

8.805 

22 

20  13  58.70 

8.4463 

15  25  54.4 

04)73 

23 

18  13    2.57 

8.6738 

21    5  21.3 

8.063 

23 

20  16  25.42 

8.4434 

15  15  53.3 

104)68 

24 

18  15  42.85 

3.6700 

S.21    1  18.9 

4.118 

24 

20  18  51.79 

3US65 

S.15    5  46.8 

10.158 
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GREENWICH   MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Uoax. 

ftirlm. 

Dwdinatkm. 

DIff. 
forlm. 

« 

Hour. 

BIffhk  Afloentlon. 

DUt 
forlm. 

Difl. 
forlm. 

Fl 

MDAI 

'   5. 

SUNDAY  7. 

0 

20  18  5179 

s 

3.4966 

S.15    ^4d!8 

II 
10.163 

0 

h     m      ■ 
22    9  27.51 

■ 
3.1873 

s.  iSUsHa 

w 
13.689 

1 

20  21  17.80 

3.4806 

14  55  34.9 

10.343 

1 

22  11  38.62 

3.1883 

5  32  12.6 

134166 

2 

20  23  43.46 

3.4247 

14  45  17.7 

10.880 

2 

22  13  49.49 

3.1793 

5  19  32.8 

13.670 

3 

20  26    8.77 

3.4188 

14  34  55.4 

10.416 

3 

22  16    0.12 

3.1768 

5    6  52.2 

13.684 

4 

20  28  33.72 

3.4139 

14  24  2^.0 

10.498 

4 

22  18  10.52 

3.1716 

4  54  10.7 

194)97 

5 

20  30  58.32 

3^4071 

14  13  55.6 

10.680 

5 

22  20  20.70 

3.1678 

4  41  28.5 

13.708 

G 

29  33  22.57 

3.4013 

14    3  18.4 

10.660 

6 

22  22  30.66 

3.1641 

4  28  45.7 

13.718 

7 

20  35  4a47 

3.8964 

13  52  364 

10.738 

7 

22  24  40.39 

3.1604 

4  16    2.3 

13.738 

8 

20  38  10.02 

33806 

13  41  49.8 

10.816 

8 

22  26  49.91 

3.1669 

4    3  18.3 

13.787 

9 

20  40  33.22 

3.8838 

13  30  58.6 

10.891 

9 

22  28  59.22 

9.1684 

3  50  33i) 

13.743 

10 

20  42  56.08 

3.8781 

13  20    2.9 

10.966 

10 

22  31    8.32 

9.1600 

3  37  49.2 

13.748 

11 

20  45  18.59 

3.8733 

13    9    2.8 

uum 

11 

22  33  17.22 

9.1467 

3  25    4.1 

13,763 

12 

20  47  40.76 

3.8660 

12  57  58.4 

11.108 

12 

22  35  25.92 

9.1488 

3  12  18.8 

13.767 

13 

20  50    2.58 

3.8606 

12  46  49.8 

11.177 

13 

22  37  34.42 

9.1401 

2  59  33.3 

13.769 

:  14 

20  52  24.06 

3.8663 

12  35  37.1 

11.344 

14 

22  39  42.73 

9.1860 

2  46  47.7 

19.769 

15 

20  54  45.20 

3.8496 

12  24  20.5 

11.809 

15 

22  41  50.85 

9.1338 

234    2J2 

13.768 

16 

20  57    6.00 

3.8438 

12  13    0.0 

11.973 

16 

22  43  58.79 

9.1808 

2  21  16.8 

13.766 

17 

20  59  26.46 

3.8383 

12    1  35.7 

11.436 

17 

22  46    6.55 

9.1978 

2    8  31.4 

13.766 

18 

21    1  46.59 

3Jtt37 

11  50    7.7 

11.497 

18 

22  48  14.13 

9.1349 

1  55  46.2 

12.763 

19 

21    4    6.39 

3.8373 

11  38  36.0 

11.667 

19 

22  50  21.54 

3.1331 

1  43    1.2 

13.748 

20 

21    6  25.86 

3.3317 

11  27    0.8 

11.616 

20 

22  52  28.78 

3.1193 

1  30  16.5 

19.743 

21 

21    8  45.00 

3.8163 

11  15  22.2 

11.673 

21 

22  54  35.86 

3.1166 

1  17  32J2 

13.734 

t  22 

21  11    3.81 

3.8108 

11    3  40.2 

11.727 

22 

22  56  42.77 

3.1139 

1    4  48.4 

12.726 

23 

21  13  22.30 
SAT 

3.8066 

JTRDA 

S.10  51  55.0 
.Y   6. 

11.779 

23 

22  58  49.53 
MO 

3.1114 

NDAl 

S.  0  52    5.1 

13.717 

0 

21  15  40.47 

3.8003 

S.10  40    6.7 

11.831 

0 

23    0  56.14 

9.1069 

S.  0  39  22.4 

13.707 

1 

21  17  58.32 

3.3048 

10  28  15.3 

11.881 

1 

23    3    2.60 

9.1066 

0  26  40.3 

13.696 

2 

21  20  15.85 

3.3806 

10  16  20.9 

11.930 

2 

23    5    8.92 

9.1041 

0  13  58.9 

13.683 

3 

21  22  33.07 

8.3848 

10    4  23.7 

nam 

3 

23    7  15.09 

9.1017 

S.  0    1  18.3 

12.670 

4 

21  24  49.97 

3.3793 

9  52  23.7 

134)33 

4 

23    9  21.12 

9.0094 

N.  0  11  21.5 

124166 

5 

21  27    6.57 

3.3741 

9  40  21.0 

12.067 

5 

23  11  27.02 

94)072 

0  24    0.5 

12.643 

6 

21  29  22.86 

3.3690 

9  28  15.7 

13.110 

6 

23  13  32.79 

9.0061 

0  36  38.5 

13.626 

7 

21  31  38.85 

3.3640 

9  16    7.8 

13.163 

7 

23  15  38.43 

94)930 

0  49  15.5 

12.607 

8 

21  33  54.54 

3.3691 

9    3  57.5 

12.191 

8 

23  17  43i)5 

94)910 

1    1  51.4 

12.680 

9 

21  36    9.94 

3.3643 

8  51  44.9 

13.329 

9 

23  19  49.35 

94)691 

1  14  26J2 

12.671 

10 

21  38  25.04 

3.3493 

8  39  30.0 

13.367 

10 

23  21  54.64 

94)879 

1  26  59.9 

13.661 

11 

21  40  39.85 

3.3444 

8  27  12.9 

13.303 

11 

23  23  59.82 

94)664 

1  39  32.3 

13JK29 

12 

21  42  54.37 

3.3887 

8  14  53.7 

13.386 

12 

23  26    4.89 

94)887 

1  52    3.4 

13.607 

13 

21  45    8.61 

3.3860 

8    2  32.6 

13.868 

13 

23  28    9.86 

94)830 

2    4  33.1 
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14  54    0.6 

8.363 

5 

6  47  20.49 

3une3 

20    2  26.1 

4.650 

5 

8  24    4.65 

1.9557 

14  45  42.9 

8.836 

6 

6  49  24.99 

3.0738 

19  57  44.4 

4.740 

6 

8  26    1.93 

1.9535 

14  37  21.5 

84)86 

7 

6  51  29.34 

3.0713 

19  52  57.3 

4.899 

7 

8  27  59.07 

14)518 

14  28  56.4 

8vl50 

8 

6  53  33.54 

3.0688 

19  48    4.9 

4.918 

8 

8  29  56.08 

1.9491 

14  20  27.5 

8.613   j 

9 

6  55  37.59 

3.0688 

19  43    7.2 

5.005 

9 

8  31  52.96 

14)460 

14  11  55.0 

8.573 

10 

6  57  41.50 

3.0638 

19  38    4.3 

54)03 

10 

8  33  49.71 

1.9447 

14    3  18.9 

8.081 

11 

6  59  45.25 

3.0613 

19  32  56.1 

5.180 

11 

8  35  46.33 

1.9436 

13  54  39.2 

8.001 

12 

7    1  48.86 

34)668 

19  27  42.7 

5.367 

12 

8  37  42.82 

1.9405 

13  45  56.0'     8.749 

13 

7    3  52.31 

3.0063 

19  22  24.1 

5.353 

13 

8  39  39.19 

1.9884 

13  37    9.3      8.808 

14 

7    5  55.61 

34)588 

19  17    0.4 

5.438 

14 

8  41  35.43 

1.9863 

13  28  19.1        8.865 

15 

7    7  58.76 

34)518 

19  11  31.6 

54)33 

15 

8  43  31.55 

14)843 

13  19  25.5      84)23 

16 

7  10    1.76 

34M87 

19    5  57.7 

5.606 

16 

8  45  27.55 

1.9838 

13  10  28.5,     8.jn8 

17 

7  12    4.60 

34)461 

19    0  18.8 

54»1 

17 

8  47  23.43 

1.9804 

13    1  28.2!     9.033 

18 

7  14    7.29 

18  54  34.8 

5.774 

18 

8  49  19.20 

1.9385 

12  52  24.5      9.068 

19 

7  16    9.83 

34)410 

18  48  45.9 

5.857 

19 

8  51  14.85 

1.9966 

12  43  17.6,     9.148 

20 

7  18  12.21 

3.0384 

18  42  52.0 

5.930 

20 

8  53  10.39 

14)347 

12  34    7.4      9.107 

21 

7  20  14.44 

34)358 

18  36  53.2 

64)31 

21 

8  55    5.82 

1.9398 

12  24  54.0      9.350 

22 

7  22  16J>1 

3.0383 

18  30  49.5 

6.103 

22 

8  57    1.13 

1.9310 

12  15  37.4      94)09 

23 

7  24  18.42 
THU 

3.0806 

rRSDA 

N.18  24  41.0 

T  la 

6.183 

23 

8  58  56.34 

SAT 

14)193 

[JRDA 

N.12    6  17.71     9.S54 
Y  20. 

0. 

7  26  20.18 

34)380 

N.18  18  27.6 

6.368 

0 

9    0  51.45 

1.9176 

N.ll  56  54.9,     9.406 

1 

7  28  21.78 

3.0954 

18  12    9.5 

6.343 

1 

9    2  46.45 

1.9156 

11  47  29.0     9.457 

2 

7  30  23.23 

34)338 

18    5  46.6 

6.431 

2 

9    4  41.35 

1.9143 

11  38    0.1 

9.507    1 

3 

7  32  24.52 

34»03 

17  59  19.0 

6.499 

3 

9    6  36.16 

1.9196 

11  28  28ii 

9.5W 

4 

7  34  25.65 

3.0176 

17  52  46.7 

6.577 

4 

9    8  30.87 

1.9111 

11  18  53.3|     0.606  1 

5 

7  36  26.63 

34)150 

17  46    9.8 

6.653 

5 

9  10  25.49 

1.9005 

11    9  15.5;     94)64  1 

6 

7  38  27.45 

34)134 

17  39  28.3 

6.780 

6 

9  12  20.01 

1.9080 

10  59  34.6     9.709 

7 

7  40  28.12 

34)000 

17  32  42.2 

6.807 

7 

9  14  14.45 

1.9066 

10  49  51.3     9.749 

8 

7  42  28.64 

34)073 

17  25  51i» 

6.883 

8 

9  16    8.80 

1.9053 

10  40    4.9     0.796 

9 

7  44  29.00 

34)047 

17  18  56.4 

64)56 

9 

9  18    3.07 

1.9038 

10  30  15.7 

9sa 

10 

7  46  29.20 

34)031 

17  11  56.8 

74)81 

10 

9  19  57.26 

1.9034 

10  20  23.8 

9.888 

11 

7  48  29.25 

1.9996 

17    4  52.7 

7.104 

11 

9  21  51.36 

1.9011 

10  10  29.2 

9.988 

12 

7  50  29.15 

1.9971 

16  57  44.3 

7.m 

12 

9  23  45.39 

1.8998 

10    0  31.9 

94)T8  ; 

13 

7  52  28.90 

14)945 

16  50  31.5 

7.349 

13 

9  25  39.34 

1.8986 

9  50  32.0 

104)91 

14 

7  54  28.49 

14)910 

16  43  14.4 

7331 

14 

9  27  33.22 

1.8975 

9  40  29.4 

104)64 

15 

7  56  27.93 

1.0804 

16  35  53.0 

7.308 

15 

9  29  27.04 

1.8964 

9  30  24.3 

10.106 

16 

7  58  27.22 

1.9860 

16  28  27.3 

7.463 

16 

9  31  20.79 

1.8953, 

9  20  16.6 

10.149 

17 

8    0  26.36 

1.9644 

16  20  57.4 

7.533 

17 

9  33  14.47 

1.8943^ 

9  10    6.4 

10.190  1 

18 

8    2  25.35 

1.9819 

16  13  23.3 

7.603 

18 

9  35    8.09 

1.8933' 

8  -59  53.8    10.380 

19 

8    4  24.19 

1.9794 

16    5  45.1 

7.671 

19 

9  37    1.66 

1.8933 

8  49  38.8    10.271 

20 

8    6  22.88 

i4mo 

15  58    2.8 

7.739 

20 

9  38  55.17 

1.8914' 

8  39  21.3    10.311 

,21 

8    8  21.43 

1.9746 

15  50  16.4 

7.806 

21 

9  40  48.(i3 

1.8905 

8  29    1.5    10.350 

22 

8  10  19.83 

14)723 

15  42  26.0 

7.873 

22 

9  42  42.03 

1.8897 

8  18  39.3    10.388 

23 

8  12  18.09 

1.9697 

15  34  31.6 

7.940 

23 

9  44  35.39 

1.8890 

8      8   14.9:     10.496 

24 

8  14  10.20 

1.9673 

N.15  26  33J2 

84)06 

24 

9  46  28.71 

1.8883 

N.  7  57  48.2'    io.4«8  , 

X. 
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GREENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

IMff. 
for  1  m. 

Hoar. 

Bight  AMndon. 

DUt 
forlm. 

Diff. 
forlm. 

Door. 

Bight  AMeoslon. 

DlfL 
forlm. 

SIT 

NDAY 

21. 

TUESDAY  23. 

0 

h    m     • 
9  46  28.71 

• 

1.6883 

N.  #'57' 4*8.2 

1<U63 

0 

h    m     • 
11  17  17.82 

■ 
1.0170 

S.  0  5d   iji 

11.643 

1 

9  48  21.98 

1.887ft 

7  47  19.3 

10.ft00 

1 

11  19  12.96 

1.0900 

1    7  34.9 

11.640 

2 

9  50  15.21 

1.8668 

7  36  48.2 

10.636 

2 

11  21    8.22 

1.0333 

1  19    8.1 

nM6 

3 

9  52    8.41 

1.8854 

7  26  15.0 

10.ft73 

3 

11  23    3.62 

1.0344 

1  30  41.6 

11.661 

4 

9  54    1.58 

1.8860 

7  15  39.6 

10.607 

4 

11  24  59.15 

1.0967 

1  42  15.4 

11.666 

5 

9  55  54.72 

l.SSft'i 

7    5    2.1 

10.641 

5 

11  26  54.82 

1.0300 

1  53  49.4 

11.660 

6 

9  57  47.83 

1.8850 

6  54  22.7 

10.674 

6 

11  28  50.63 

1.0314 

2    5  23.7 

11.673 

7 

9  59  40.92 

1.8646 

6  43  41.2 

10.707 

7 

11  30  46.59 

1.0380 

2  16  58.1 

11.676 

8 

10    1  33.98 

1.8643 

6  32  57.8 

10.740 

8 

11  32  42.70 

\M6A 

2  28  32.7 

11.677 

9 

10    3  27.03 

1.8640 

6  22  12.4 

10.773 

9 

11  34  38.96 

1.0300 

2  40    7.3 

11.677 

10 

10    5  20.06 

1.8888 

6  11  25.1 

10.803 

10 

1136  35.38 

1.0417 

2  51  42.0 

114)78 

11 

10   7  iao8 

1.8887 

6    0  36.0 

10.884 

11 

11  38  31.97 

1.0446 

3    3  16.7 

11.677 

,  12 

10  9  aio 

1.8686 

5  49  45.0 

10.866 

12 

11  40  28.72 

1.0478 

3  14  51.3 

11.676 

13 

10  10  59.11 

1.863ft 

5  38  52.2 

10.804 

13 

11  42  25.64 

1.0603 

3  26  25.8 

11.674 

14 

10  12  52.12 

1.883ft 

5  27  57.7 

10.033 

14 

11  44  22.74 

1.0631 

3  38    0.2 

11.673 

15 

10  14  45.13 

1.8636 

5  17    1.4 

10.063 

15 

11  46  20.01 

iMeo 

3  49  34.4 

11.668 

16 

10  16  38.15 

1.8837 

5    6    3.5 

10.070 

16 

11  48  17.46 

1.0601 

4    1    8.4 

11.664 

17 

10  18  31.18 

1.8838 

4  55    3.9 

114)07 

17 

11  50  15.10 

1.06S3 

4  12  42.1 

11.660 

18 

10  20  24.21 

1.8840 

4  44    2.7 

11.033 

18 

11  52  12.93 

1.0666 

4  24  15.5 

11.663 

19 

10  22  17.26 

1.8843 

4  32  59.9 

IIUMO 

19 

11  54  10.96 

1.0686 

4  35  48.4 

11.646 

20 

10  24  10.33 

1.8847 

4  21  55.5 

UJ0S1 

20 

11  56    9.19 

1.0733 

4  47  20.9 

11.637 

21 

10  26    a42 

1.88S1 

4  10  49.6 

11.110 

21 

11  58    7.62 

1.9766 

4  58  52.9 

11.630 

22 

10  27  56.54 

1.866ft 

3  59  42.3 

11.183 

22 

12    0    6.25 

1.9780 

5  10  24.4 

11.631 

23 

10  29  49.68 
MO 

1.8600 

NDAl^ 

N.  3  48  3a6 
22. 

ll.lft7 

23 

12    2    5.09 
WEDl 

1.0636 

S.  5  21  55.4 
LY  24. 

11.611 

0 

10  31  42.85 

1.880ft 

N.  3  37  23.4 

11.181 

0 

12    4    4.15 

1.0803 

S.  5  33  25.7 

11.600 

1 

10  33  36.06 

1.8871 

3  *  11.9 

11.903 

1 

12    6    3.43 

1.0808 

5  44  55.4 

11.488 

2 

10  35  29.31 

1.8878 

3  14  59.0 

11.33ft 

2 

12    8    2.93 

1.0036 

5  56  24^ 

11.476 

3 

10  37  22.60 

1.888ft 

3    3  44.9 

11.346 

3 

12  10    2.65 

1.0073 

6    7  52.4 

11.463 

4 

10  39  15.93 

1.6803 

2  52  29.5 

11.367 

4 

12  12    2.60 

9.0013 

6  19  19.7 

11.448 

5 

10  41    9.31 

1.8903 

2  41  12.9 

11.387 

5 

12  14    2.79 

9.0063 

6  30  46.1 

11.483 

6 

10  43    2.75 

1M12 

2  29  55.1 

11.306 

6 

12  16    3.22 

9.0001 

6  42  11.6 

11.417 

7 

10  44  56.25 

1.8031 

2  18  36iJ 

11.334 

7 

12  18    3.89 

9.0133 

6  53  36.1 

11.309 

8 

10  46  49.80 

1.8031 

2    7  16.2 

11.343 

8 

12  20    4.80 

9.0178 

7    4  59.5 

11.381 

9 

10  48  43.42 

1.8043 

1  55  55.1 

11.360 

9 

12  22    5.96 

3.0316 

7  16  21.8 

11.363 

10 

10  50  37.10 

1.80ft3 

1  44  33.0 

11.877 

10 

12  24    7.38 

9.0368 

7  27  42i) 

11.843 

11 

10  52  30.86 

1.806ft 

1  33    9.9 

11.308 

11 

12  26    9.06 

3.0803 

7  39    2.8 

11.833 

12 

10  54  24.69 

1.8078 

1  21  45.9 

11.407 

12 

12  28  11.00 

94)846 

7  50  21.5 

11.300 

i  13 

10  56  18.60 

1.8003 

1  10  21.0 

11.433 

13 

12  30  13.20 

94)800 

8    1  38.8 

11.377 

!  14 

10  58  12.59 

1.000ft 

0  58  55.2 

11.437 

14 

12  32  15.68 

94MS6 

8  12  54.7 

11.363 

i  15 

11    0    6.66 

1.0030 

0  47  28.5 

11.4ftl 

15 

12  34  18.43 

94)481 

8  24    9.2 

11.330 

16 

.   11    2'  0.83 

1.0086 

0  36    1.1 

11.468 

16 

12  36  21.45 

94)637 

8  35  22.2 

11.903* 

17 

11    3  55.09 

1.00ftl 

024  32.9 

11.476 

17 

12  38  24.76 

9.0676 

8  46  33.6 

11.177 

18 

11    5  49.44 

1.0067 

0  13    4.0 

11.487 

18 

12  40  28.35 

9.0633 

8  57  43.4 

11.140 

19 

11    7  43.90 

].ooeft 

N.  0    1  34.4 

11.496 

19 

12  42  32JJ3 

9.0671 

9    8  51.5 

11.130 

20 

11    9  38.46 

1.0103 

S.  0    9  55.8 

ll.ft06 

20 

12  44  36.40 

9.0730 

9  19  57.8 

114)00 

21 

11  11  33.13 

1.0131 

0  21  26.6 

11.618 

21 

12  46  40.87 

9.0770 

9  31    2.3 

11.069 

22 

11  13  27.91 

1.0140 

0  32  .58.0 

ll.ft37 

22 

12  48  45.64 

9.0630 

9  42    4.9 

11.097 

23 

11  15  22.81 

1.01ftO 

0  44  29.9 

ll.ft3ft 

23 

12  50  50.71 

94)671 

9  53    5.6 

104)06 

24 

11  17  17.82 

I.0J70 

S.  0  56    2J2 

11.643 

24 

12  52  56.09 

9.0023 

S.IO    4    4.3 

10.061 
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XI. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Dur. 

forlm. 

Dlfl. 
fbrlm. 

Hour. 

MghtAawMJoft. 

Diff. 
forlm. 

-^ 

MS. 
forlm. 

THURSDAY  25. 

SATURDAY  27. 

0 

h    m     8 
12  52  56.09 

■ 

S.10      i     4.3 

10.H1 

0 

h     m     8 

14  40  16.84 

3.8946 

S.lf^    5.5 

N 

7.803 

1 

12  55    1.78 

3.0976 

10  15    Oi> 

loano 

1 

14  42  40.72 

3.4016 

17  55  54.3 

7.763 

2 

12  57    7.79 

3.1038 

10  25  55.4 

10.800 

2 

14  45   ^.02 

3U084 

18    3  37.1 

7.068 

3 

12  59  14.11 

3.1091 

10  36  47.7 

10.868 

3 

14  47  29.73 

18  11  13.8 

7.661 

4 

13    1  20.76 

3.1186 

10  47  37.7 

10314 

4 

14  49  54.85 

3.4331 

18  18  44.4 

7.468 

5 

13    3  27.74 

3.1100 

10  58  25.4 

10.776 

5 

14  52  20.38 

3.4380 

18  26    8.8 

7J68 

6 

13    5  35.04 

3.134A 

11    9  10.7 

10.784 

6 

14  54  46.32 

3.48ff7 

18  33  26.8 

7.947 

7 

13    7  42.68 

3.1801 

11  19  53.5 

10.609 

7 

14  57  12.67 

3.4496 

18  40  38.4 

7.188 

8 

13    9  50.65 

3.1857 

11  30  33.7 

10.648 

8 

14  59  39.43 

3U49S 

18  47  43.5 

IMO 

9 

13  11  58.96 

3.1418 

11  41  11.3 

10.606 

9 

15    2    6.59 

3U660 

18  54  42.0 

0.919 

10 

13  14    7.61 

3.1471 

Jl  51  46.3 

10.660 

10 

15    4  34.15 

3.4097 

19    1  33.8 

0.807 

11 

13  16  16.6J 

3.1690 

12    2  18.5 

10.618 

11 

15    7    2.12 

3.4006 

19    8  18.8 

0.098 

12 

13  18  25.96 

3.1868 

12  12  47.9 

10.466 

12 

15    9  30.49 

3U763 

19  14  57.0 

6.678 

13 

13  20  35.66 

3.1047 

12  23  14.4 

10.417 

13 

15  11  59.26 

3.4898 

19  21  28.2 

6.409 

14 

13  22  45.72 

3.1708 

12  33  37.9 

10.867 

14 

15  14  28.42 

3.4808 

19  27  52.4 

6.844 

15 

13  24  56.13 

3.1760 

12  43  58.4 

10.816 

15 

15  16  57.97 

9U066 

19  34    9.5 

6.934 

16 

13  27    6.91 

3.18^ 

12  54  15.7 

10.903 

16 

15  19  27.92 

3.6098 

19  40  19.3 

6.108 

17 

13  29  18.05 

3.1888 

13    4  29.8 

10.308 

17 

15  21  58.25 

3.6087 

19  46  21.8 

6.080 

18 

13  31  29.56 

3.1048 

13  14  40.7 

10.168 

18 

15  24  28.97 

3.6161 

19  52  ia9 

.     6.860 
6.781 

19 

13  33  41.44 

3.3011 

13  24  48.2 

10.007 

19 

15  27    0.07 

3.6916 

19  58    4.6 

20 

13  35  53.69 

3.9078 

13  34  52.3 

10.080 

20 

15  29  31.55 

3.6378 

20    3  44.7 

6.004 

21 

13  38    6.32 

3.3186 

13  44  52.9 

9.980 

21 

15  32    3.40 

8.6840 

20    9  17.1 

6.470 

22 

13  40  19.32 

3.3100 

13  54  49.9 

9.990 

22 

15  34  35.63 

9.6401 

20  14  41.8 

6.847 

23 

13  42  32.71 
FB 

3.3368 

tIDAY 

S.14    4  43.3 
26. 

9.868 

33 

15  37    8i22 

SUI 

3.04i9 

}n)AY 

S.20  19  58.7 

2a 

6.317 

0 

13  44  46.48 

33897 

S.14  14  32.9 

9.796 

0 

15  39  41.17 

9.6699 

s.20  25    7.8 

6.086 

1 

13  47    0.64 

3.3809 

14  24  18.7 

9.781 

1 

15  42*14.48 

3.6683 

2030    8.9 

4.961 

2 

13  49  15.18 

3.3466 

14  34    0.6 

9.066 

2 

15  44  4ai5 

3.6641 

20  35    1.9 

4.816 

3 

13  51  30.11 

3.3099 

14  43  38.5 

9.608 

3 

15  47  22.17 

3.6608 

20  39  46.7 

4^979 

4 

13  53  45.44 

3.3888 

14  53  12.4 

9.680 

4 

15  49  56.53 

3.6766 

20  44  23^1 

4.043 

5 

13  56    1.16 

3.9668 

15    2  42.1 

0.400 

5 

15  52  31.23 

9.6619 

20  48  51.8 

4«408 

6 

13  58  17.28 

3.9730 

15  12    7.6 

0.889 

6 

15  55    6.27 

9.6868 

20  53  11.8 

4.303 

7 

14    0  33.80 

3.9787 

15  21  28.8 

9.817 

7 

15  57  41.64 

3.6033 

20  57  23.3 

4.131 

8 

14    2  50.72 

3.9868 

15  30  45.6 

9.948 

8 

16    0  17.34 

3.6076 

21    12a4 

8.980 

9 

14    5    8.04 

3JI090 

15  39  57.9 

9.167 

9 

16    2  53.35 

3.0098 

21    5  20.9 

8.886 

10 

14    7  25.76 

3.3087 

15  49    5.6 

94W0 

10 

16    5  29.68 

8.0080 

21    9    6.7 

8^1 

11 

14    9  43.89 

3.8066 

15  58    8.7 

0.019 

11 

16    8    6.31 

3.6181 

21  12  43.8 

8.646 

12 

14  12    2.42 

3.8133 

16    7    7.0 

8.089 

12 

16  10  43Ji5 

3.6181 

21  16  12.1 

8.808 

13 

14  14  21.36 

3.8101 

16  16    0.5 

8.861 

13 

16  13  20.48 

3.0399 

21  19  31.5 

8.340 

14 

14  16  40.71 

3.8960 

16  24  49.1 

8.768 

14 

16  15  58.00 

3.0977 

21  22  42.0 

8.100 

.15 

14  19    0.47 

3.8897 

16  33  32.7 

8.684 

15 

16  18  35.81 

3.0834 

21  25  4a5 

3.060 

16 

14  21  20.64 

3.8806 

16  42  llii 

8.608 

16 

16  21  ia89 

3.0809 

21  28  36.0 

3.706 

17 

14  23  41.22 

3.8464 

16  50  44.5 

8.619 

17 

16  23  52.24 

3.0418 

21  31  19.3 

3.046 

18 

14  26    2JS21 

3.8688 

16  59  12.6 

8.498 

18 

16  26  30.85 

3.0460 

21  33  53.5 

3.408 

19 

14  28  23.62 

3.8603 

17    7  35.3 

8.833 

19 

16  29    9.72 

3.0498 

21  36  18.5 

3.839 

20 

14  30  45.44 

3.8071 

17  15  52.6 

<       8.949 

20 

16  31  48.8JJ 

3.0688 

21  38  34.2 

3.188 

1  21 

14.33    7.67 

3.8789 

17  24    4.3 

!       8.149 

21 

16  34  28.17 

3.6677 

21  40  40.5! 

3.097  1 

22 

14  35  30.31 

3.8808 

17  32  lOii 

1       8.066 

22 

16  37    7.75 

3.6616 

21  42  37.5 

1.871   ' 

23 

14  37  53.37 

3.3877 

17  40  10.9 

74160 

23 

16  39  47.56 

3.6664 

21  44  25.0 

1.718  1 

24 

14  40  16.84 

3.8846 

S.17  48    5.5 

;^7.809 

24 

16  42  27.60 

3.6600 

S.21  46    3.0 

1.664  j 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Bight  A«oeii8loii. 

DUL 
for  1  m 

DMliiuitkm. 

Dier. 
forlm. 

Hoar. 

Bight  Awensioii. 

Dlff. 
fbr  Im. 

DMlination. 

DUL 
forlm. 

MONDAY  29. 

TUESDAY  30. 

0 

h     m      ■ 
16  42  27.60 

LMBo's.2f46    io 

1.664 

0 

h    m     • 
17  47  11.42 

8 
9.7119 

S.21  36  2dl8 

3.887 

1 

16  45    7.84 

Mrm 

21  47  31.5 

1J96 

1 

17  49  54.09 

9.7110 

21  33  55.6 

3.563 

2 

16  47  48.28 

%fff66 

21  48  50.4 

1.386 

2 

17  52  36.74 

9.7107 

21  31  17.5 

3.718 

3 

16  50  28.91 

%ff19l 

21  49  59.7 

iun6 

3 

17  55  19.37 

9.7108 

2128  29.5 

3.683 

4 

16  53    9.72 

3.6817 

21  50  59.4 

0.918 

4 

17  58    1.97 

9.7097 

21  25  31.6 

84M7 

5 

16  55  50.71 

2Mi6 

21  51  49.3 

0.751 

5 

18    0  44.53 

9.7069 

21  22  23.8 

8.313 

6 

16  58  31.87 

301878 

21  52  29.5 

0.669 

6 

18    3  27.04 

9.7061 

21  19    6^ 

8.876 

7 

17    1  13.19 

3.6880 

21  53    0.0 

0.437 

7 

18    6    9.50 

9.7079 

21  15  38.7 

8.589 

8 

17    3  54.66 

3.603S 

21  53  20.7 

0.363 

8 

18    8  51.90 

3.7060 

21  12    1.5 

8.703 

9 

17    6  36.27 

3.6946 

21  53  31.6 

04)09 

9 

18  11  34i22 

9.7047 

21    8  14.5 

8.865 

10 

17    9  18.01 

3.6968 

21  53  32.6 

MM 

10 

18  14  16.46 

9.7089 

21    4  17.7 

44)27 

11 

17  11  59.88 

3.6986 

21  53  23.8 

0.380 

11 

18  16  58.60 

3.7016 

21    0  11.3 

4.188 

12 

17  14  41.87 

3.7007 

21  53    5.0 

0.896 

12 

18  19  40.65 

9.6999 

20  55  55.2 

4.848 

13 

17  17  23.96 

3.7oas 

21  52  36.3 

0.661 

13 

18  22  22.59 

9.6980 

20  51  29J5 

4.508 

14 

17  20    6.15 

3.7089 

21  51  57.7 

0.797 

14 

18  25    4.41 

9.6960 

20  46  54.2 

4.668 

15 

17  22  48.43 

3.7058 

21  51    9.1 

0.893 

15 

18  27  46.11 

9.6988 

20  42    9.3 

4.827 

16 

17  25  30.79 

3.7006 

21  50  10.6 

14)58 

16 

18  30  27.67 

3.6915 

20  37  15.0 

4.984 

17 

17  28  13.22 

3.7077 

21  49    2.1 

IJtU 

17 

18  33    9.09 

3.6891 

20  32  11.2 

5.141 

18 

17  30  55.71 

3.7086 

21  47  43.7 

1.890 

18 

18  35  50.37 

9.6866 

20  26  58.1 

5.297 

19 

17  33  38J25 

3.7098 

21  46  15^ 

1.567 

19 

18  38  31.49 

9.6839 

20  21  35.7 

5.451 

20 

17  36  20.83 

3.7100 

21  44  36.9 

1.799 

20 

18  41  12.44 

9.6811 

20  16    4.0 

5.605 

21 

17  39    3.45 

3.7106       21  42  48.6 

1.886 

21 

18  43  53.22 

3.6783 

20  10  23.1 

5.758 

22 

17  41  46.09 

3.7108     21  40  50.3 

94)55 

22 

18  46  33.83 

9.6769 

20    4  33.0 

5.910 

23 

17  44  28.75 

3.7111     21  38  42.0 

3.991 

23 

18  49  14J25 

9.6791 

19  58  33.9 

64)60 

24 

17  47  11.42 

3.7119  S.21  36  23.8 

3.887 

24 

18  51  54.48 

94)688 

S.19  52  25.8 

6.910 

PHASE 

S  OF  TB 

[E   MOON. 

O  Fall  Moon,    .    . 

d 
.    .    .      1     ] 

h       m 

11    29.e 

J 

C  Last  Quarter,     . 

...      8 

1    52.S 

\ 

0  New  Moon,    .    . 

...    15    ] 

19    36.1 

.J>  First  Quarter,     . 

...    23    5 

BJ    31.S 

I 

O  Full  Moon,     .    . 

...    30    1 

8    46.C 

) 

<r  Periffee.    .    .    . 

d       h 
2    19.3 

\ 

• 

<L  Ap 

offee.   ... 

J 

18      l.£ 

\ 
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GREENWICH  MEAN  TIME. 

LDNAB  DISTANCES. 

I' 

1 

Ster's  NaoM 

P.L. 

P.L. 

P.L. 

P.L. 

ftnd 

Noon. 

of 

mh. 

of 

Vlh. 

of 

IXh. 

of 

Podtton. 

Dili. 

DIIL 
9100 

Diff. 
S009 

DUt. 

Regulua 

W. 

Qs'ss'af 

3109 

9^43' 25 

99  3^22 

10f25'35       9085 

Saturn 

W. 

65    629 

9180 

66  56  42 

9190 

68  47  10 

9111 

70  37  52     9108 

Jupiter 
Spica 

w. 

46    7  42 

8119 

47  58  23 

SlOl 

49  49  20 

9009 

61  40  32     9088 

w. 

41  53  27 

SOOl 

43  44  40 

9063 

4536    7 

9078 

47  27  47     9066 

a  Aqailte 

E. 

61    1    6 

•877 

59  23  55 

9601 

57  47    3 

9700 

56  10  35     9780 

Fomalhaut 

E. 

88    9  14 

ittOS 

86  29  82 

9660 

84  49  41 

9554 

83     9  43;      9661 

aPegasi 

E. 

10G50  15 

99S6 

105    2  40 

9998 

103  14  47 

9918 

101  26  39 

9904 

2 

Saturn 

W. 

7954    7 

9m 

81  45  47 

M70 

83  87  32 

go6» 

85S9  22 

£066 

Jupiter 
Spica 

W. 

60  59  34 

9O0O 

62  51  50 

9046 

64  44  12 

9048 

66  36  89 

9041 

W. 

56  48  40 

9030 

58  41  14 

S086 

GO  83  53 

S088 

62  26  37 

9080 

a  Aquflae 

E. 

48  17    5 

9904 

46  44  51 

9066 

45  13  43 

8017 

43  43  51 

8Ce5 

Fomalhaut 

E. 

74  49  23 

me 

73    9  30 

9665 

71  29  47 

9«4 

69  50  17 

9686 

oPegaai 

E. 

9223    0 

9m 

90  33  51 

9169 

88  44  37 

9167 

86  55  20 

9165 

3 

Saturn 

W. 

94  48  54 

9097 

96  40  44 

9070 

98  32  30 

9078 

100  24  11 

9077 

Jupiter 
Spica 

W. 

75  50  26 

9041 

77  51  57 

9049 

79  44  25 

9046 

81  86  49 

9048 

W. 

71  50  39 

9039 

73  43  24 

9083 

75  36    6 

9007 

77  28  48 

9041 

Antares 

W. 

26  42    2 

9096 

28  33    8 

SOOl 

30  24  21 

9067 

32  15  40 

9086 

Fomalhaut 

E. 

61  37  48 

90B1 

60    0  42 

S706 

58  24  13 

9780 

56  48  25 

9774 

aPegasi 

E. 

77  48  49 

9174 

75  59  42 

9118 

74  10  42 

9184 

72  2150 

9190 

4 

Jupiter 
Spica 

W. 

90  57    6 

9077 

92  48  41 

9084 

94  40    5 

9099 

96  31  17 

9101 

W. 

8650    5 

906S 

88  41  54 

9076 

90  33  32 

9088 

92  24  58 

9091 

Antares 

W. 

41  32    8 

9097 

43  23  12 

9109 

45  14    8 

9108 

47    4  55 

9115 

Fomalhaut 

E. 

49    2  33 

8017 

47  32  41 

8089 

46    4    9 

8155 

4437    6 

8986 

a  Pezaa 
a  Anetis 

E. 

63  20  34 

9341 

61  33    7 

9956 

59  46    1 

9970 

57  59  17 

9985 

E. 

106  10  30 

9103 

104  19  35 

9100 

102  28  50 

9116 

100  88  16 

9194 

5 

Spica 

W. 

101  38  39 

9140 

103  28  37 

9161 

105  18  18 

9168 

107    7  42 

9174 

Antares 

W. 

56  15  54 

9100 

58    5  24 

9169 

59  54  39 

9n9 

61  43  38 

9190 

a  Pegaa 

E. 

49  12  11 

9880 

47  28  21 

9416 

45  45    8 

9444 

44    236 

9476 

a  Anetis 

E. 

91  28  45 

9179 

89  39  36 

9184 

87  50  44 

9195 

86    2    9 

9907 

Sun 

E. 

130  39  40 

9480 

128  56  48 

9449 

127  14  13 

9454 

125  31  55 

9467 

6 

Antares 

W. 

70  44  10 

9361 

72  31  21 

9966 

74  18  12 

9979 

76    4  43 

9991 

a  Pegasi 
a  Anetis 

E. 

35  42  15 

9084 

34    5  13 

9741 

32  29  27 

9806 

30  55    5 

9878 

E. 

77    354 

9979 

75  17  14 

9387 

73  30  55 

9300 

71  44  56 

3816 

Sun 

E. 

117    5    2 

9586 

115  24  37 

3649 

113  44  32 

9564 

112    4  47 

9678 

7 

Antares 

W. 

84  52  18 

9809 

86  36  48 

9876 

88  20  57 

9891 

90    4  45 

9405 

a  Ac^uilas 

W. 

38  55  34 

8613 

40  13  55 

8688 

41  33  37 

8478 

42  54  31 

8418 

a  Anetis 

E. 

63    030 

9301 

61  16  43 

9406 

59  33  19 

9494 

57  50  18 

9440 

Sun 

E. 

103  51  10 

9656 

102  13  29 

9670 

100  36    9 

9686 

98  59  10 

9701 

8 

Antares 

W. 

98  38  37 

9477 

100  20  22 

9491 

102    1  48 

9606 

103  42  53 

9690 

a  Ac^uilas 

W. 

49  52    7 

•988 

51  17  31 

8916 

52  43  21 

8198 

54    933 

8183 

a  Anetis 

E. 

49  21    4 

9604 

47  40  24 

9643 

46    0    9 

9660 

44  20  19 

9678 

Sun 

E. 

90  59  22 

9778 

89  24  25 

9704 

87  49  49 

9808 

86  15  32 

9834 

9 

a  AquilsB 

W. 

61  24  16 

8188 

62  51  39 

8186 

64  19    6 

8183 

65  46  36 

3133 

Fomalhaut 

W. 

37  36a5 

4163 

38  45  47 

4064 

39  56  33 

8968 

41    8  44 

3899 

a  Arieds 

E. 

36    737 

9678 

34  30  27 

9700 

32  53  47 

9733 

31  17  38 

9749 

Sun 

E. 

78  28  58 

9896 

76  56  36 

9913     75  24  32 

3936 

73  52  45 

9030 
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GREENWICH  MEAN  TIME. 

1                                                                LUNAR  DISTANCES. 

1     1 

Sterol  Nam* 

Mid 

Podtlon. 

Midnight. 

P.L. 

of 

DilL 

XVb. 

P.L. 
of 
DUL 

3073 

XVUP^ 

P.L. 

of 

DUL 

3066 

XXP 

P.L. 
of 
DIff. 

Regulus 
Saturn 

W. 

103°  16' 55 

3079 

loS    8'2# 

10/    o'    & 

108°  51  5^ 

3064 

W. 

72  28  46 

3006 

74  19  52 

3089 

76  11    8 

3088 

78    2  33 

9077 

1 

Jupiter 
Spica 
a  Aquilas 

W. 

53  31  58 

9016 

55  23  36 

9067 

57  15  26 

3061 

59    7  26 

3056 

W. 

49  19  38 

30SO 

51  11  40 

3053 

53    3  52 

3048 

54  56  12 

3043 

E. 

54  34  35 

3756 

52  59    9 

3785 

51  24  21 

3818 

49  50  17 

3669 

Fonmlhaut 

E. 

81  29  40 

3548 

79  49  34 

3548 

78    9  28 

3549 

76  29  23 

9558 

a  Pegasi 

E. 

99  38  17 

3196 

97  49  43 

3188 

96    0  58 

3183 

94  12    3 

9176 

2 

Saturn 

W. 

87  21  15 

3064 

89  13  10 

3063 

91    5    6 

3064 

92  57    1 

9065 

Jupiter 
Spica 
a  Aquil» 
Fomalhaut 

W. 

68  29  10 

30a9 

70  21  43 

3039 

72  14  17 
68    5    2 

9088 

74    6  52 

9039 

W. 

64  19  24 

3099 

66  12  13 

9099 

9099 

69  57  51 

3080 

E. 

42  15  23 

S164 

40  48  31 

8355 

39  23  27 

8356 

38    023 

3479 

E. 

68  11    3 

3600 

66  32    8 

3616 

64  53  35 

3635 

63  15  27 

3656 

a  Pegasi 

E. 

85    6    0 

3166 

83  16  39 

3165 

81  27  19 

3167 

7938    2 

9170 

3 

Saturn 

W. 

102  15  46 

3083 

104    7  13 

3087 

105  58  32 

3094 

107  49  41 

9101 

Jupiter 
Spica 

W. 

83  29    8 

3053 

85  21  20 

3056 

87  13  24 

3063 

89    5  20 

9070 

W, 

79  21  14 

3044 

81  13  39 

3050 

83    5  56 

9055 

84  58    5 

3061 

Antares 

W. 

34    7    1 

3086 

35  58  22 

3087 

37  49  41 

9089 

39  40  57 

3003 

Fomalhaut 

E. 

55  13  23 

9813 

53  39  11 

9855 

52    5  55 

9903 

50  33  40 

3957 

a  Pegasi 

E. 

70  33    8 

3198 

68  44  38 

9907 

66  56  21 

9917 

65    8  19 

3399 

4 

Jupiter 

Spica 

Antares 

W. 

98  22  16 

3109 

100  13    1 

3119 

102    3  31 
97  57  55 

9130 

103  53  45 

3140 

W. 

94  16  11 

3100 

96    7  10 

3109 

9119 

99  48  25 

3180 

W. 

48  55  31 

3133 

50  45  56 

3130 

52  36    9 

9139 

54  26    8 

3148 

Fomalhaut 

E. 

43  11  42 

8S30 

41  48    5 

8433 

40  26  26 

8548 

39    6  55 

son 

a  Fe^m 
a  Anetis 

E. 

56  12  56 

3803 

54  27    1 

3333 

52  41  34 

3843 

50  56  36 

3865 

E. 

98  47  54 

3133 

96  57  45 

3143 

95    7  50 

3159 

98  18  10 

316^ 

5 

Spica 
AJitares 

W. 

108  56  48 

3187 

110  45  35 

3199 

112  34    4 

3313 

114  22  14 

9335 

W. 

63  32  20 

3303 

65  20  44 

3314 

67    8  51 

3336 

68  56  40 

9930 

a  Pegasi 
a  Anetis 

E. 

42  20  48 

3509 

40  39  47 

3546^ 

38  59  38 

3687' 

37  20  25 

9633 

E. 

84  13  52 

3330 

82  25  54 

3933, 

80  38  14 

3346 

78  50  54 

9959 

Sun 

E. 

123  49  55 

3480 

122    8  13 

- 

120  26  50 

3507 

118  45  46 

9591 

6 

Antares 

W. 

77  50  55 

3306 

79  36  46 

J 

.  81  22  17 

3333 

83    728 

3348 

a  Pegasi 
a  Anetis 

E. 

29  22  18 

3963 

27  51  18 

8060 

26  22  19 

8174 

24  55  39 

SSIl 

E. 

69  59  19 

3381 

68  14    4 

3346 

66  29  11 

3360 

64  44  39 

9376 

Sun 

E. 

110  25  22 

3503 

108  46  18 

3609 

107    7  35 

3034 

105  29  12 

968ft 

7 

Antares 

W. 

91  48  12 

3419 

93  31  19 

3434 

95  14    5 

3448 

96  56  31 

3469 

a  Ac^uilas 
a  Anetis 

W. 

44  16  27 

3371 

45  39  17 

383o! 

47    2  54 

3394 

48  27  13 

8964 

E. 

56    7  40 

3456 

54  25  25 

3478 

52  43  34 

3490 

51    2    7 

9507 

Sun 

E. 

97  22  31 

3716 

95  46  13 

3733 

94  10  16 

3747 

92  34  39 

9768 

8 

Antares 

W. 

105  23  38 

3584 

107    4    4 

3548 

108  44  10 

3603 

110  23  57 

3576 

a  A(^uilse 
a  Anetb 

W. 

55  36    4 

8169 

57    2  50 

3156 

58  29  49 

3149 

59  56  59 

8143 

E. 

42  40  54 

3596 

41     1  54 

3616 

39  23  21 

9636 

37  45  15 

9657 

Sun 

E. 

84  41  35 

3838 

83    7  57 

3853 

81  34  38 

3869 

80    1  39 

3863 

9 

a  Aquilse 

W. 

67  14    6 

8133 

68  41  36 

8134 

70    9    4 

8136 

71  36  30 

8139 

Fomalhaut 

W. 

42  22  12 

3835 

43  36  47 

3768 

44  52  24 

8716 

46    8  54 

8671 

a  Arietis 

E. 

29  42    3 

3775 

28    7    3 

3806 

26  32  43 

3838 

24  59    5 

3875 

Sun 

E. 

72  21  16 

3954 

70  50    5 

3966 

69  19  10 

3080 

67  48  32 

3993 

14 
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GREENWICH  MEAN  ' 

riME. 

LUNAR  DISTANCES. 

10 

Ster'i  NMBe 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

UP*. 

of 

VJh. 

of 

IXb. 

of 

Position 

put 

Diff. 

3153 

DIff. 

a  Aquil» 

W. 

73°  3'55 

8143 

74°  31' 1(5 

3148 

7^58'2j!f 

77°25'2« 

3166 

Fomalhaut 

W. 

47  26  12 

M83 

48  44  12 

3597 

50    2  50 

3565 

51  22    2 

3539 

a  Pegasi 

w. 

25  38  41 

S480 

26  59  27 

3407 

28  21  36 

3346 

29  44  54 

3997 

Sun 

E. 

66  18  11 

8006 

64  48    6 

3019 

63  18  17 

3031 

61  48  43 

8oa 

11 

a  AquilsB 

W. 

84  39    3 

8194 

86    5  19 

8903 

87  31  25 

8911 

88  57  21 

8991 

Fomalhaut 

W. 

58    4  21 

8446 

59  25  45 

8434 

60  47  23 

8493 

62    9  13 

3415 

a  Pegaa 

W. 

36  52  57 

8161 

3820    5 

8184 

39  47  33 

3191 

41  15  17 

8110 

SlTN 

E. 

54  24  37 

8108 

52  56  31 

8114 

51  28  38 

3194 

50    058 

8136 

12 

a  Aquilas 

W. 

96    4    1 

8374 

97  28  43 

8986 

98  53  12 

8996 

100  17  26 

3311 

Fomalhaut 

W. 

69    0  19 

8800 

70  22  47 

8888 

71  45  17 

8887 

73    7  48 

3886 

a  Pegaa 

W. 

48  36  33 

8081 

50    5    5 

8079 

51  33  40 

8078 

53    2  16 

3078 

Sun 

E. 

42  45  47 

8186 

41  19  21 

8196 

39  53    6 

8S06 

38  27    3 

3914 

13 

Fomalhaut 

W. 

80    0  17 

8804 

81  22  40 

8898 

82  44  59 

8401 

84    7  14 

8406 

aPegasi 

W. 

60  25  15 

8083 

61  53  46 

8086 

63  22  14 

8067 

64  50  40 

8090 

Sun 

E. 

31  19  27 

83M 

29  54  27 

39G7 

28  29  37 

8976 

27    4  57 

3983 

18 

Sun 

W. 

24    240 

8481 

25  23  59 

8460 

26  45  19 

8460 

28    639 

3450 

Regulus 

E. 

37  38  54 

8186 

36  11  28 

8140 

3444    7 

8146 

33  16  52 

8159 

Saturn 

E. 

68  44  15 

8197 

67  16  38 

8129 

65  49    3 

8131 

64  21  31 

3133 

Jupiter 
Spica 

E. 

87    4  42 

8100 

85  36  32 

8101 

84    823 

8101 

82  40  15 

3101 

E. 

91  19  33 

8078 

89  50  57 

8079 

88  22  22 

8079 

86  53  47 

8079 

19 

Sun 

W. 

34  53  28 

8446 

36  14  54 

8444 

37  36  21 

8441 

38  57  51 

3439 

Regulus 

E. 

26    2  44 

81M 

24  36  26 

8906 

23  10  23 

8991 

21  44  39 

8341 

Saturn 

E. 

57    4  13 

8187 

55  36  48 

8138 

54    924 

8138 

52  42    1 

8138 

Jupiter 
Spica 

E. 

75  19  36 

8101 

73  51  27 

3101 

72  23  18 

8009 

70  55    7 

8097 

E. 

79  30  51 

mm 

78    2  13 

8076 

76  33  34 

8074 

75    4  53 

8073 

20 

Sun 

W. 

45  46    5 

8433 

47    7  56 

8419 

48  29  51 

8414 

49  51  52 

3400 

Saturn 

E. 

45  25    7 

8138 

43  57  44 

8189 

42  30  22 

8189 

41    3    0 

8140 

Jupiter 

E. 

63  33  39 

8087 

62    5  13 

8063 

60  36  43 

8060 

59    8    9 

8076 

Spica 

B. 

67  40  47 

80S8 

66  11  46 

8056 

64  42  41 

8051 

63  13  31 

8047 

Antares 

E. 

113    6  15 

8078 

111  37  33 

8069 

110    8  45 

8066 

108  39  52 

8060 

21 

Sun 

W. 

56  43  29 

8879 

58    6  10 

8879 

59  28  59 

8864 

60  51  57 

8366 

Mars 

W. 

23  25  36 

8877 

24  48  19 

8866 

26  1127 

8887 

27  34  56 

8390 

Saturn 

E. 

33  46  24 

8147 

32  19  11 

8150 

30  52    2 

3156 

2925    0 

3169 

Jupiter 

E. 

51  44    5 

8056 

50  15    0 

8049 

48  45  48 

8043 

47  16  29 

3088 

Spica 

E. 

55  46  10 

8018 

54  16  20 

8019 

52  46  22 

3006 

51  16  16 

9998 

Antares 

E. 

101  13  49 

3030 

99  44  14 

8094 

98  14  31 

8017 

96  44  39 

8000 

22 

Sun 

W. 

67  49  18 

8300 

69  13  20 

8996 

70  37  34 

8S86 

72    2    2 

3976 

Mars 

W. 

34  37    1 

8343 

36    2  19 

8999 

37  27  54 

8914 

38  53  47 

3900 

Venus 

W. 

25  22  50 

8696 

26  42  47 

8499 

28    3  12 

8476 

29  24    4 

3463 

Jupiter 

E, 

3948    4 

8007 

38  18    0 

8001 

36  47  48 

9994 

35  17  28 

9966 

Spica 

E 

43  43  18 

9956 

42  12  10 

9940 

40  40  49 

9986 

39    9  16 

9096 

Antares 

E. 

89  12  50 

9966 

87  41  55 

9956 

86  10  47 

9946 

84  39  27 

9906 

23 

Sun 

W. 

79    7  50 

3919 

80  33  45 

3198 

81  59  57 

3183 

83  26  26 

3168 

Mars 

W. 

46    7  28 

8196 

47  35    6 

3110 

49    3    3 

8095 

50  31  19 

8079 

Venus 

W. 

36  14  33 

8349 

37  37  48 

3380 

39    1  25 

8810 

40  25  25 

3990 

Regulus 

W. 

23  16    1 

9093 

24  46  23 

9965 

26  17  19 

9940 

27  48  47 

9916 

XVI. 
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GREENWICH  MEAN  ' 

FTME. 

LDNAE  DISTANCES. 

!« 

Star'fNaniA 

p.  L. 

P.L. 

P.L. 

P.L. 

ud 

Midnight. 

of 

XVh. 

of 

xvmh. 

of 

XXIb. 

of 

10 

POiltiOIl 

DUL 

DUL 

DUL 

DUL 

a  Aquilse 

W. 

78°52'2# 

8164 

80  19'l5 

3173 

81°  46'    jS 

8178 

83°12'3# 

8186 

W. 

52  41  43 

8616 

54    1  50 

8494 

55  22  21 

8476 

56  43  12 

8460 

a  Pegasi 

w. 

31    9    9 

8366 

32  34  12 

8333 

33  59  55 

8198 

35  26  12 

8170 

Sun 

E. 

60  19  24 

8066 

58  50  20 

8068 

57  21  31 

8080 

55  52  57 

8091 

11 

a  Aqnilffi 

W. 

90  23    5 

8381 

91  48  37 

8341 

93  13  58 

8363 

94  39    6 

8963 

Fomalhaat 

W. 

63  31  12 

8406 

64  53  20 

8403 

66  15  34 

8897 

67  37  54 

8398 

a  Pegasi 

W. 

42  43  15 

8101 

44  11  23 

3094 

45  39  40 

8089 

47    8    3 

8084 

Sun 

E. 

48  33  31 

8146 

47    6  17 

3166 

45  39  15 

8166 

44  12  25 

8176 

13 

a  Aquilfl9 

W. 

101  41  25 

8834 

103    5    9 

3838 

104  28  37 

8861 

105  51  49 

8867 

W. 

74  30  20 

8886 

75  52  52 

8888 

77  15  22 

8889 

78  37  51 

8399 

a  Pegasi 

W. 

54  30  53 

8078 

55  59  30 

8078 

57  28    7 

8079 

58  56  42 

8081 

Sun 

E. 

37    1  11 

8338 

35  35  29 

8983 

34  .9  58 

8341 

32  44  37 

3260 

13 

Fomalhaat 

W. 

85  29  24 

8411 

86  51  28 

8416 

88  13  27 

8431 

89  35  20 

8497 

a  Pegasi 

W. 

66  19    2 

8093 

67  47  20 

3096 

69  15  35 

8100 

70  43  45 

8103 

Sun 

E. 

25  40  26 

8393 

24  16    5 

8800 

22  51  54 

8808 

21  27  52 

8317 

18 

Sun 

W. 

29  27  59 

8449 

30  49  20 

8449 

32  10  41 

3447 

3332    4 

8446 

Regulus 

fi. 

31  49  45 

8166 

30  22  46 

3166 

28  55  55 

8173 

27  29  14 

8183 

Saturn 

E. 

62  54    1 

8183 

61  26  32 

8134 

59  59    4 

3136 

58  31  38 

8137 

Jupiter 
Spica 

E. 

81  12    7 

8101 

79  43  59 

3103 

78  15  52 

3101 

76  47  44 

8101 

E. 

85  25  12 

8079 

83  56  37 

3079 

82  28    2 

8079 

80  59  27 

8078 

19 

Sun 

W. 

40  19  23 

8437 

41  40  58 

8433 

43    237 

8481 

44  24  19 

8497 

Regulus 

E. 

20  19  18 

8266 

18  54  26 

8396 

17  30    9 

8884 

16    6  37 

8886 

Saturn 

E. 

51  14  38 

8188 

49  47  15 

3138 

48  19  52 

8139 

46  52  30 

8138 

Jupiter 
Spiea 

E. 

69  26  54 

8096 

67  58  39 

8094 

66  30  22 

8091 

65    2    2 

8069 

E 

73  36  10 

8070 

72    7  24 

8068 

70  38  35 

8066 

69    9  43 

8069 

20 

Sun 

W. 

51  13  58 

8403 

52  36  11 

8898 

53  58  30 

8893 

55  20  56 

8886 

Saturn 

E. 

39  35  39 

3140 

38    8  18 

3141 

36  40  58 

8143 

35  13  40 

8144 

Jupiter 

E. 

57  39  30 

3073 

56  10  47 

3068 

54  41  58 

3064 

53  13    4 

8060 

Spica 

E. 

61  44  16 

3043 

60  14  55 

3036 

58  45  27 

3030 

57  15  52 

8096 

Antares 

E. 

107  10  52 

8064 

105  41  46 

3049 

104  12  34 

3043 

102  43  15 

8038 

21 

Sun 

W. 

62  15    5 

8847 

63  38  22 

8838 

65    1  50 

8829 

66  25  28 

8319 

Mars 

W. 

28  58  44 

3804 

30  22  51 

8388 

31  47  17 

8373 

33  12    1 

8369 

Saturn 

E. 

27  58    5 

3170 

26  31  20 

8180 

25    4  47 

8194 

23  38  31 

8313 

Jupiter 

E. 

45  47    3 

3033 

44  17  30 

8036 

42  47  49 

8019 

41  18    0 

8014 

Spica 

E. 

49  46    1 

3990 

48  15  36 

3963 

46  45    1 

3973 

45  14  15 

3966 

Antares 

E. 

95  14  38 

8001 

93  44  27 

3998 

92  14    6 

3986 

90  43  34 

2976 

22 

Sun 

W. 

73  26  43 

8368 

74  51  38 

8961 

76  16  47 

8338 

77  42  11 

8326 

Mare 

W. 

40  19  56 

8186 

41  46  22 

8171 

43  13    6 

3166 

44  40    8 

8141 

Venus 

W. 

30  45  22 

8431 

32    7    4 

8409 

33  29  10 

8888 

34  51  40 

8368 

Jupiter 

E. 

33  47    0 

3961 

32  16  24 

2976 

30  45  41 

3971 

29  14  51 

2966 

Spica 

E 

37  37  30 

3916 

36    5  30 

3904 

34  33  16 

9898 

33    0  48 

3881 

Antares 

E. 

83    7  53 

3936 

81  36    6 

3913 

80    4    4 

9901 

78  31  47 

2890 

23 

Sun 

W. 

84  53  13 

3163 

86  20  18 

8138 

87  47  41 

8199 

89  15  24 

3106 

l^iars 

W. 

51  59  54 

3063 

53  28  49 

8047 

54  58    4 

3030 

56  27  40 

SOU 

Venus 

W. 

41  49  48 

3371 

43  14  33 

8963 

44  39  41 

8939 

46    5  11 

3313 

Regulus 

W. 

29  20  45 

3894 

30  53  12 

9873 

32  26    7 

9860 

33  59  30 

2830 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

H 

23 

star's  Nan 

M 

P.L. 

P.L. 

P.L. 

P.L. 

•ad 

Noon. 

of 

Upi. 

of 

Vlh. 

of 

IX«^ 

of 

Poiltkm 

DIff. 

DIff. 

DIff. 

Diff. 

Spica 

E. 

31°  28'    ^ 

3809 

29^55'    # 

9897 

28°  21*5^ 

9840 

26°  48' 2d 

3881 

Antares 

£. 

76  59  15 

3878 

75  26  28 

9866 

73  53  24 

9809 

72  20    3 

3888 

24 

Sun 

W. 

90  43  26 

S089 

92  11  49 

8078 

93  40  32 

3000 

95    9  37 

8088 

Mara 

W. 

57  57  36 

9990 

59  27  54 

S979 

60  58  33 

9961 

62  29  35 

3048 

Venus 

W. 

47  31    5 

8193 

48  57  22 

8173 

50  24    3 

8104 

51  51    7 

8m 

Regulus 

W. 

35  33  19 

9810 

37    7  34 

9789 

38  42  16 

9770 

40  17  23 

3700 

Antares 

E. 

64  28  51 

9767 

62  53  40 

9701 

61  18    8 

9786 

59  42  16 

3731 

a  AquilsB 

E. 

115  30  39 

8389 

114    6    7 

8908 

112  41    1 

8990 

111  15  22 

8198 

25 

Sun 

W. 

102  40  31 

9946 

104  11  52 

9931 

105  43  36 

9908 

107  15  45 

9880 

Mara 

W. 

70  10  27 

9861 

71  43  49 

9833 

73  17  35 

9818 

74  51  46 

9704 

Venus 

W. 

59  12  34 

8039 

60  42    7 

8011 

62  12    6 

9991 

63  42  30 

9970 

Regulus 

W. 

48  19  29 

9653 

49  57  13 

9688 

51  35  23 

9618 

53  14    0 

9004 

Saturn 

W. 

18    1  10 

3989 

19  31  37 

9917 

21    3  34 

9800 

22  36  49 

9804 

Antares 

E. 

51  37  39 

9689 

49  59  37 

9038 

48  21  13 

2607 

46  42  27 

9090 

a  Aquilae 

E. 

103  59  15 

8073 

102  30  31 

8048 

101    1  18 

8030 

99  31  36 

8003 

26 

Sun 

W. 

115    2  47 

9789 

116  37  29 

9770 

118  12  36 

9700 

119  48  10 

3780 

Mare 

W. 

82  49    4 

9600 

84  25  50 

9670 

86    3    3 

S606 

87  40  42 

9687 

Venus 

W. 

71  21    8 

3866 

72  54  12 

9648 

74  27  44 

9829 

76    1  43 

2801 

Regulus 

W. 

61  33  46 

3496 

63  15    5 

9477 

64  56  51 

9406 

66  39    4 

3488 

Saturn 

W. 

30  37  55 

3613 

32  16  33 

9089 

33  55  53 

9068 

35  35  52 

9086 

Antares 

E. 

38  22  54 

3007 

36  41  51 

9493 

35    027 

9477 

33  18  42 

3408 

a  AquilsB 

E. 

91  56  22 

3899 

90  24    2 

9880 

88  51  18 

9809 

87  18  10 

9640 

27 

Venus 

W. 

83  58  26 

3096 

85  35    8 

9078 

87  12  17 

9060 

88  49  52 

9689 

Regulus 

W. 

75  17    2 

3348 

77    1  50 

9834 

78  47  24 

3800 

80  33  15 

9988 

Saturn 

W. 

44    4  53 

3408 

45  48  23 

3881 

47  32  25 

9809 

49  16  58 

9888 

Jupiter 

W. 

25  43    3 

3436 

27  26    1 

3897 

29    9  40 

9871 

30  53  57 

9840 

Spica 

W. 

21  13  55 

3838 

22  59    7 

3818 

24  44  47 

9994 

26  30  56 

9974 

a  AquilsB 

E. 

79  27  12 

9769 

77  52    4 

3707 

76  16  40 

9740 

74  41     1 

9787 

Fomalhaut 

E. 

106  39  17 

9641 

105    5  42 

3818 

103  31  31 

9787 

101  56  46 

9768 

28 

Regulus 

W. 

89  28  58 

3303 

91  17  21 

3187 

93    6    8 

9179 

94  55  18 

9107 

Saturn 

W. 

58    7    5 

3343 

59  54  29 

3330 

61  42  19 

9908 

63  30  35 

9189 

Jupiter 

W. 

39  43  53 

9387 

41  31  25 

3319 

43  19  24 

9901 

45    7  50 

3184 

Spica 

W. 

35  28  25 

3188 

37  17  11 

3171 

39    622 

9104 

40  55  59 

9180 

a  Aquilfls 

E. 

66  40  12 

9710 

65    3  45 

9710 

63  27  18 

9719 

61  50  54 

9710 

Fomalhaut 

E. 

93  55  32 

9609 

92  17  57 

9049 

90  39  59 

9096 

89    1  40 

9619 

aPegasL 

E. 

113    1  51 

3844 

111  16  55 

9894 

109  31  30 

9804 

107  45  37 

9987 

29 

Saturn 

W. 

72  37  43 

9119 

74  28  13 

9107 

76  19    1 

9096 

78  10    7 

9060 

Jupiter 

W. 

54  16    9 

9100 

56    6  55 

9096 

57  58    1 

9084 

59  49  25 

9079    1 

Spica 

W. 

50    928 

9179 

52    1  11 

9160 

53  53  12 

9048 

55  45  31 

9088 

a  Aquilfl9 

E. 

53  51  44 

3786 

52  16  58 

9813 

50  42  46 

9843 

49    9  13 

9976    ! 

Fomalhaut 

E. 

80  45  46 

9061 

79    5  57 

3006 

77  26    1 

3001 

75  45  59 

9000 

a  Pegasi 

E. 

98  50    0 

9909 

97    1  46 

3196 

95  13  13 

3180 

93  2423 

9174 

30 

Saturn 

W. 

87  29  27 

9041 

89  21  57 

9030 

91  14  36 

3080 

93    724 

9080 

Jupiter 

W. 

69  10  25 

90-i8 

71    3  16 

3091 

72  56  18 

3010 

74  49  29 

9010 

Spica 

W. 

65  10  50 

1996 

67    4  31 

1989 

68  58  22 

1984 

70  52  22 

1979 

Antares 

W. 

20  10  18 

9106 

22    1    8 

9084 

23  52  32 

3064 

25  44  26 

9049 

Fomalhaut 

E. 

67  26    5 

9070 

65  46  29 

3063 

64    7    9 

3096 

62  28    8 

9619 

-- 

a  Pegasi 

E. 

84  16  31 

9134 

82  26  23 

3139 

80  36    8 

3134 

78  45  46 

9139 

xvin. 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

23 

Stw^iNme 

?.  L. 

P.L. 

PL. 

P.L. 

•ad 
Porikloa 

Midnight. 

of 
DIff. 

XVb. 

of 
DIff. 

xvinh- 

of 
DUL 

XXIh. 

of 
DIff. 

Spica 

E. 

fdUs& 

3818 

23°40  3J^ 

9806 

22°  6'  li 

^ 

20''3l'3^ 

9780 

Antares 

E. 

70  46  25 

3835 

69  12  29 

9811 

67  38  15 

8797 

66    3  43 

9783 

24 

Sun 

W. 

9639    3 

8090 

98    8  51 

8009 

9939    1 

9964 

101    9  34 

3966 

Mars 

W. 

64    0  59 

3935 

65  32  46 

9907 

67    4  56 

3860 

68  07  29 

3869 

Venus 

W. 

53  18  35 

8114 

54  46  28 

8094 

56  14  45 

8078 

57  43  27 

3053 

Regulus 

W. 

41  52  56 

3781 

43  28  55 

9711 

45    5  20 

3691 

46  42  12 

3673 

Antares 

E. 

58    6    4 

3704 

56  29  30 

9689 

54  52  35 

9679 

53  15  18 

3656 

a  Aquilffi 

E. 

109  49  11 

8173 

108  22  28 

8146 

106  55  14 

8131 

105  27  30 

8096 

25 

Sun 

W. 

108  48  19 

3880 

110  21  18 

9849 

111  54  42 

3839 

113  28  32 

3810 

Mars 

W. 

76  26  22 

3774 

78    1  24 

9765 

79  36  51 

3735 

81  12  44 

8715 

Venus 

W. 

65  13  20 

2940 

66  44  37 

9937 

68  16  21 

3907 

69  48  31 

3886 

Regulus 

W. 

54  53    3 

B574 

56  32  33 

9554 

58  12  31 

3535 

59  52  55 

3616 

Saturn 

W. 

24  11  12 

3768 

25  46  35 

9717 

27  22  52 

3679 

29    0    0 

36U 

Antares 

E. 

45    3  18 

3578 

43  23  46 

9556 

41  43  51 

3540 

40    3  34 

3534 

1 

a  AquilsB 

E. 

98    1  26 

8981 

96  30  49 

9960 

94  59  46 

3939 

93  28  17 

3919 

26 

Sun 

W. 

121  24  10 

VTIO 

123    036 

9690 

124  37  29 

9671 

126  14  48 

3653 

Mare 

W. 

89  18  47 

M17 

90  57  19 

3598 

92  36  17 

9578 

94  15  42 

3569 

Venus 

W. 

77  36    9 

9781 

79  11    2 

8760 

80  46  23 

9789 

82  22  11 

3719 

Regulus 

W. 

68  21  45 

8419 

70    4  53 

3389 

71  48  29 

9880 

73  32  32 

3863 

Saturn 

W. 

37  16  29 

9499 

38  57  43 

3475 

40  39  32 

9450 

42  21  56 

3436 

Antares 

E. 

31  36  37 

B449 

29  54  12 

3437 

28  11  30 

9496 

26  28  32 

3416 

a  Aquilfls 

E. 

85  44  40 

B838 

84  10  48 

3811 

82  36  35 

.    9797 

81    2    3 

3783 

27 

Venus 

W. 

90  27  54 

8090 

92    622 

9601 

93  45  15 

9688 

95  24  33 

3566 

Regulus 

W. 

82  19  32 

8370 

84    6  16 

9353 

85  53  25 

9986 

87  40  59 

3319 

Saturn 

W. 

51    2    2 

9818 

52  47  35 

9996 

54  33  37 

9979 

56  20    7 

3360 

Jupiter 
Spica 

W. 

32  38  50 

3833 

34  24  17 

9800 

36  10  17 

9977 

37  56  50 

3957 

W. 

28  17  33 

9356 

30    4  37 

3389 

31  52    7 

9331 

33  40    3 

3904 

a  Aquila9 

E. 

73    5  10 

3739 

71  29    8 

3731 

69  52  56 

3716 

68  16  37 

3711 

Fomalhaut 

E. 

100  21  29 

3740 

98  45  42 

9718 

97    9  26 

9697 

95  32  42 

3678 

28 

Regulus 

W. 

96  44  50 

3143 

98  34  44 

9199 

100  24  59 

9116 

102  15  34 

3103 

Saturn 

W. 

65  19  15 

9176 

67    8  19 

9161 

68  57  46 

9147 

70  47  34 

3133 

Jupiter 
Spica 

W. 

46  56  42 

9167 

48  45  59 

9151 

50  35  40 

9186 

52  25  44 

3133 

W. 

42  45  58 

9135 

44  36  19 

9111 

46  27    2 

9098 

48  18    5 

9085 

a  Aquilffi 

E. 

60  14  36 

9794 

58  38  28 

1785 

57    2  34 

9748 

55  26  58 

9765 

Fomalhaut 

E. 

87  23    1 

9599 

85  44    4 

9587 

84    4  51 

9577 

82  25  25 

9668 

a  Pegasi 

E. 

105  59  18 

9969 

104  12  33 

9953 

102  25  24 

9988 

100  37  53 

9998 

29 

Saturn 

W. 

80    1  30 

9074 

81  53    9 

9065 

83  45    2 

9057 

85  37    8 

9048 

Jupiter 

W. 

61  41    7 

9069 

63  33    5 

9059 

65  25  18 

9043 

67  17  45 

9036 

Spica 

W. 

57  38    6 

9098 

59  30  57 

9019 

61  24    2 

9010 

63  17  20 

3003 

a  AquiliD 

E. 

47  36  26 

9931 

46    4  34 

9973 

44  33  46 

8030 

43    4  11 

8096 

Fomalhaut 

E. 

74    5  55 

9550 

72  25  51 

9551 

70  45  49 

9556 

69    5  53 

3561 

a  Pegasi 

E. 

91  35  16 

9164 

89  45  54 

9155 

87  56  18 

9147 

86    6  30 

3139 

30 

Saturn 

W. 

95    0  19 

9021 

96  53  20 

9019 

98  46  25 

9017 

100  39  33 

3016 

Jupiter 
Spica 

W. 

76  42  48 

9006 

78  36  13 

9003 

80  29  43 

9000 

82  23  17 

1999 

W. 

72  46  21) 

1975 

74  40  42 

1973 

76  35    0 

1970 

78  29  22 

1966 

Antares 

W. 

27  36  44 

9037 

29  29  21 

3026 

31  22  14 

9018 

33  15  20 

3013 

Fomalhaut 

E. 

60  49  30 

9689 

59  11  19 

3657 

57  33  41 

9684 

55  56  39 

3715 

oPega4_ 

E. 

76  55  20 

9130 

75    4  52 

3120 

73  14  23 

3120 

71  23  55 

3123 
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AT  GREENWICH  APPARENT  NOON. 

THE   SUN'S 

SIdeiml 
Time 

1 

i 

1 

of  the 

Scmi. 

diameter 

Iqnfttlonor 

Time, 

to  be 
added  to 
Apparent 

Time, 

Diff.for 
Ihoar. 

Apparent 
Right  AioeosloQ. 

DULftw 
Iboor. 

Apparent 

Diir.lbr 
Ihoar. 

Semi, 
dfaumeter. 

the 

Merid. 

iu. 

Wed. 
Thur. 
Fri. 

1 
2 
3 

h     m       « 

6  39  36.35 
6  43  44.39 
6  47  52.17 

10.338 
10.327 
10.317 

N.23    ^  3^.2 
23    4  29.3 
22  59  58.3 

9!78 
10.79 
11.79 

15  4^'.  16 
15  46.16 
15  46.16 

68'.80 

68.76 
68.72 

3"25'.03 
3  36.48 
3  47.68 

0.482 
0.472  1 

0.460 

t 

Sat 

Sun, 

Mon. 

4 
6 
6 

6  51  59.68 

6  56     6.90 

7  0  13.80 

10.305 
10.293 
10.280 

22  55     3.2 
22  49  44.0 
22  44     1.0 

12.79 
13.79 
14.78 

15  46.16 
15  46.16 
15  46.17 

68.68 
68.63 
68.58 

3  58.60 

4  9.23 
4  19.54 

1 
0.448 
0.436 
0.422 

Tues. 
Wed. 
Thur. 

7 
8 
9 

7    4  20.37 
7     8  26.60 
7  12  32.45 

10.266 
10.251 
10.235 

22  37  54.2 
22  31  23.9 
22  24  30.1 

"15.77 
16.75 
17.72 

15  46.18 
15  46.20 
15  46:22 

68.53 

68.48 
68.43 

4  29.53 
4  39.17 

4  48.44 

0.408 
0.394 
0.378 

Fri. 

Sat 
Sun. 

10 
11 
12 

7  16  37.92 
7  20  42.97 
7  24  47.61 

10.218 
10.201 
10.183 

22  17  13.0 
22     9  32.9 
22     1  29.8 

18.69 
19.65 
20.60 

15  46.24 
15  46.27 
15  46.31 

68.37 
68.31 
68.25 

4  57.33 

5  5.80 
5  13.86 

1 
0.362' 
0.345 
0.327, 

Mon. 
Tues. 
Wed. 

13 
14 
15 

7  28  51.82 
7  32  55.57 

7  36  58.84 

10.164 
10.145 
10.125 

21  53     3.9 
21  44  15.5 
21  35     4.9 

21.54 
22.47 
23.39 

15  46.35 
15  46.40 
15  46.46 

68.19 
68.12 
68.05 

5  21.50 
5  28.67 
5  35.37 

0.306 
0.289  1 

0.2681 

1 

Thur. 

FrL 

Sat 

16 
17 

18 

7  41     1.61 
7  45     3.86 
7  49     5.59 

10.104 
10.082 
10.060 

21  25  32.2 
21  15  37.7 
21     5  21.6 

24.31 
25.21 
26.11 

15  46.52 
15  46.58 
15  46.65 

67.98 
67.91 
67.84 

5  41.55 
5  47.23 
5  52.39 

0.247 
0.225 
0.203) 

Sun. 
Mon. 
Tues. 

19 
20 
21 

7  53     6.77 

7  57     7.41 

8  1     7.48 

10.037 

10.014 

9.990 

20  54  44.1 
20  43  45.5 
20  32  26.0 

26.99 
27.87 
28.73 

15  46.72 
15  46.80 
15  46.89 

67.76 
67.68 
67.60 

5  57.01 

6  1.09 
6    4.59 

0.181 
0.158 
0.134 

Wed. 
Thur. 
Fri. 

22 
23 
24 

8    5    6.97 
8    9     5.86 
8  13    4.16 

9.966 
9.942 
9.917 

20  20  45.8 
20    8  45.1 
19  56  24.2 

29.59 
30.44 
31.27 

15  46.98 
15  47.07 
15  47.16 

67.52 
67.44 
67.36 

6    7.51 
6    9.84 
6  11.58 

0.109, 
0.085  • 
04)60, 

Sat 
Sun. 
Mon. 

25 
26 
27 

8  17     1.86 
8  20  58.96 
8  24  55.45 

9.892 
9.866 
9.840 

19  43  43.5 
19  30  43.3 
19  17  23.8 

32.09 
32.90 
33.71 

15  47.26 
15  47.37 
15  47.48 

67.28 
67.20 
67.11 

6  12.72 
6  13.25 
6  13.18 

0.035 
0.010 

0.015 

1 

Tues. 
Wed. 
Thur. 
Fri. 

28 
29 
30 
31 

8  28  51.32 
8  32  46.59 
8  36  41.25 
8  40  35.30 

9.815 
9.790 
9.765 
9.740 

19    3  45.0 
18  49  47.3 
18  35  31.1 
18  20  56.6 

34.60 
35.28 
36.05 
36.81 

15  47.59 
15  47.70 
15  47.82 
15  47.94 

67.02 
66.93 
66.85 
66.77 

6  12.51 
6  IIJ2S 
6    9.34 
6    6.85 

0.041  1 
0.066 
0.091 
0.116  !| 

Sat 

32 

8  44  28.75     9.715 

N.18    6    4.0 

37.56 

15  48.06   66.681 

6     3.75    0.141 

h 

on.' 

-  Mmo  TlBM  of  tlM  SenldluiM 

rt»r  iwtiinf  gttj  U  f) 

tNttd  bj  Mbtnotiiig  Oii.18  from  Um 

SIdemlTtaM. 

II. 
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AT  GREENWICH  MEAN 

NOON. 

THE  1 

SUN'S 

i 

1 

Equation  of 
Thne, 
tobe 

jTOfH 

Mean 
Time. 

Diff.for 
Ihoor. 

0.482 
0.472 
0.460 

Skteml 
Time. 

Appartni 
Bight  AMeuloD. 

DULfor 
Ihoar. 

Apparent 
Deelinatioo. ' 

Dm.  tor 
Ihoor. 

Wed. 
Thur. 
Fri. 

1 
2 
3 

6  89  35.76 
6  43  43.77 
6  47  51.52 

10.338 
10.328 
10.317 

l!iJ23    8  3^.8 
23    4  30.0 
22  59  59.1 

9.78 
10.79 
11.79 

3"  25.00 
8  36.45 
3  47.65 

6  36  10.76 
6  40  7.32 
6  44    3.87 

Sat. 
Sun. 
Moo. 

4 
5 
6 

6  51  59.00 

6  56    6.19 

7  0  13.06 

10.306 
10.293 
10.280 

22  55    4.1 
22  49  45.0 
22  44    2.1 

12.79 
13.79 
14.78 

3  58.57 

4  9J20 
4  19.51 

0.448 
0435 
0422 

6  48  0.43 
6  51  56.99 
6  55  53.55 

Toes. 
Wed. 
Thur. 

7 
8 
9 

7    4  19.60 
7     8  25.80 
7  12  31.63 

10.266 
10.251 
10.235 

22  37  55.4 
22  31  25.2 
22  24  31.5 

15.77 
16.75 
17.72 

4  29.50 
4  39.14 
4  48.41 

0.406 
0.394 
0.378 

6  59  50.10 

7  3  46.66 
7    7  43.22 

Fri. 
Sat. 
Sun. 

10 
11 
12 

7  16  37.07 
7  20  42.10 
7  24  46.72 

10.218 
10.201 
10.183 

22  17  14.5 
22     9  34.5 
22     1  31.5 

18.69 
19.65 
20.60 

4  57.30 

5  5.77 
5  13.83 

0.362 
0.345 
0.327 

7  11  39.77 
7  15  36.33 
7  19  32.89 

Mon. 
Tues. 
Wed. 

13 
14 
15 

7  28  50.91 
7  32  54.64 
7  36  57.89 

10.164 
10.145 
10.125 

21  53     5.8 
21  44  17.6 
21  35     7.2 

21.54 
22.47 
23.39 

5  21.47 
5  28.64 
5  35.34 

0.308 
0.289 
0.268 

7  23  29.44 
7  27  26.00 
7  31  22.55 

Thur. 
Fri. 

Sat. 

16 
17 
18 

7  41     0.64 

7  45    2.88 
7  49    4.60 

10.104 
10.082 
10.060 

21  25  34.6 
21   15  40.2 
21     5  24.2 

24.31 
25.21 
26.11 

5  41.53 
5  47.21 
5  52.37 

0.247 
0.225 
0.203 

7  35  19.11 
7  39  15.67 
7  43  12.23 

Sun. 
Mod. 
Tues. 

19 
20 
21 

7  53     5.77 

7  57    6.40 

8  1     6.46 

10.037 

10.014 

9.990 

20  54  46.8 
20  43  48.3 
20  32  28.9 

26.99 
27.87 
28.73 

5  56.99 

6  1.07 
6    4.57 

0.181 
0.158 
0.134 

7  47  8.78 
7  51  5.33 
7  55     1.89 

Wed. 
Thur. 
Fri. 

22 
23 
24 

8     5    5.94 
8    9    4.83 
8  13    3.13 

9.966 
9.942 
9.917 

20  20  48.8 
20    8  48J2 
19  56  27.4 

29.59 
30.44 
31.27 

6    7.49 
6    9.82 
6  11.57 

0.109 
0.085 
0.060 

7  58  58.45 

8  2  55.01 
8    6  51.56 

Sat. 
Sun. 
Mon. 

25 

26 
27 

8  17    0.83 
8  20  57.93 
8  24  54.42 

9.892 
9.866 
9.840 

19  43  46.8 
19  30  46.7 
19  17  27.3 

32.09 
32.90 
33.71 

6  12.71 
6  13.25 
6  13.18 

0.035 
0.010 
0.015 

8  10  48.12 
8  14  44.68 
8  18  41.24 

Toes. 
Wed. 
Thur. 

28 
29 
30 

8  28  50.30 
8  32  45.58 
8  36  40.25 

9.815 
9.790 
9.765 

19     3  48.6 
18  49  50.9 
18  35  34.8 

34.50 
35.28 
36.05 

6  12.51 
6  11.24 
6    9.35 

0.041 
0.066 
0.091 

8  22  37.79 
8  26  34.34 
8  30  30.90 

Fri. 
Sat. 

31 
32 

8  40  34.31 
8  44  27.77 

9.740 
9.715 

18  21     0.4 

N.18    6    7.8 

36.81 
37.56 

6    6.86 
6    3.76 

0.116 
0.141 

8  34  27.45 
8  38  24.01 

n 

B*&  Noon  nuij  bo  Miamod  the  i 

nino  M  thftt  tor  Apparen 

kNoon. 
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AT  GREEIfVVlCH  MEAN  NOON. 

THE  SUN'S 

i 

1 
2 
3 

1 

1 

' 

Irf)gaiUlim 

of  the 

RwliiuTeotor 

of  the 

Itftb. 

Diff-for 
Ihoar. 

of 
SideiMlOh. 

IVw  LONOrrUDB. 

DULfor 
Ihoar. 

LATITUDB 

X 

X' 

182 
183 
184 

99°   6'    2*8 
100    3  13.4 
100  60  24.1 

5  2L5 

2  31.9 

59  42.4 

142194 
142.94 
142.95 

4-rf.43 
0.53 
0.60 

0.0072017 
.0072045 
.0072057 

1.5 
0.9 
0.3 

17  20  58.24 
17  17    2.33 
17  13    6.41 

4 
5 
6 

185 
186 
187 

101  57  34.9 

102  54  45.9 

103  51  57.2 

56  53.1 
54    3.9 
51  15.0 

142.95 
142.96 
142.98 

0.64 
0.66 
0.63 

.0072054 
.0072037 
.0072002 

0.4 
1.1 
1.9 

17    9  10.50 
17    5  14.59 
17     1  18.68 

7 
8 
9 

188 
189 
190 

104  49    8.9 

105  46  21.0 

106  43  33.6 

48  26.5 
45  38.5 
42  51.0 

143.00 
143.02 
143.03 

0.59 
0.55 
0.45 

.0071948 
.0071876 
.0071784 

2.7 
3.5 
4.3 

16  57  22.77 
16  53  26.85 
16  49  30.94 

10 
11 
12 

191 
192 
193 

107  40  46.6 

108  38    0.2 

109  35  14.3 

40    3.8 
37  17.2 
34  31.1 

143.05 
143.07 
143.10 

0.33 

0.21 

^-0.08 

.0071671 
.0071534 
.0071373 

5.2 
6.2 
7.2 

16  45  35.03 
16  41  39.12 
16  37  43.21 

13 
14 
15 

194 
195 
196 

110  32  28.8 
HI  29  43.7 
112  26  59.0 

31  45.5 
29    0.3 
26  15.4 

143.12 
143.14 
143.15 

—0.06 
0.17 
0.27 

.0071189 
.0070979 
.0070743 

8.2 

9.3 

10.4 

16  33  47.30 
16  29  51.39 
16  25  55.48 

16 
17 
18 

197 
198 
199 

113  24  14.8 

114  21  31.1 

115  18  47.8 

23  31.0 
20  47.1 
18     3.7 

143.17 
143.18 
143.20 

0.36 
0.42 
0.44 

.0070480 
.0070190 
.0069875 

11.5 
12.5 
13.6 

16  21  59.57 
16  18    3.66 
16  14    7.75 

19 
20 
21 

200 
201 
202 

116  16    4.9 

117  13  22.3 

118  10  39.9 

15  20.7 

12  37.9 

9  55.3 

143.21 
143.23 
143.24 

0.44 
0.39 
0.34 

.0069535 
.0069171 
.0068784 

14.7 
15.7 

ia6 

16  10  11.84 
16    6  15.93 
16    2  20.02 

22 
23 
24 

203 
204 
205 

119  7  57.8 

120  5  16.1 

121  2  34.8 

7  13.0 
4  31.2 
1  49.8 

143.26 
143.27 
143J» 

0J2b 

0.15 

—0.02 

.0068375 
.0067946 
.0067497 

17.5 
18.3 
19.0 

15  58  24.11 
15  54  28.20 
15  50  32i» 

25 
26 
27 

206 
207 
208 

121  59  54.0 

122  57  13.6 
123 .54  33.7 

59    8.8 
56  28.2 
53  48.2 

143.31 
143.33 
143.35 

4-0.11 
0.25 
0.38 

.0067080 
.0066546 
.0066047 

19.7 
20.4 
21.0 

15  46  36.38 
15  42  40.47 
15  38  44.56 

28 
29 
30 

209 
210 
211 

124  51  54.4 

125  49  15.8 

126  46  37.9 

51     8.8 
48  30.1 
45  52.0 

143.38 
143.41 
143.44 

0.51 
0.60 
0.69 

.0065535 
.0065009 
.0064470 

21.6 
22.2 
22.7 

15  34  48.65 
15  30  52.74 
15  26  56.83 

31 
32 

212 
213 

127  44     0.8 

128  41  24.7 

43  14.7 
40  38.5 

143.48 
143.52 

0.75 
-4-0.76 

.0063918 
0.0063355 

23.2 
23.7 

15  23    0.92 
15  19    5.01 

NoTi:  K  OOCTBtpOl 

Ida  to  ttM  friM  eqainoz  of  tl 

be  date,  k»  to 

cofJamu 

kiyOd. 
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1 

GREENWICH 

MEAN  TIME. 

§ 
i 

THE 

M(X)N'S 

SKMIDIAMXTBR. 

HORIZONTAL 

PARALLAX. 

MEREDLiN  PASSAGE. 

"3 

AGS. 

Noon. 

BOdnight 

Noon. 

DUr.for 
Ihoar. 

Midnight 

Dlff.  for 
Ihour. 

Diff.for 
Ihoor. 

m 

2.55 
2.41 
2.27 

1 

2 
3 

16  4^'0 
16  43.1 
16  36.1 

16  44.7 
16  40.2 
16  31.1 

61  22.0 
61   15.0 
60  49.4 

+042 

-0.69 

140 

61  20.9 
61     4.3 
60  30.7 

-0".29 
1.07 
1.69 

h      m 

12  47.4 

13  47.2 

14  43.3 

15.2 
16.2 
17.2 

4 
5 
6 

16  25.1 
16  11.5 
15  56.7 

16  18.5 
16     4.2 
15  49.2 

60    9.0 

59  18.8 
58  24.5 

1.92 
2.20 
2.28 

59  44.8 
58  51.9 
57  57.2 

2.09 
2.27 
2.25 

15  36.1 

16  26.3 

17  14.9 

2.15 

2.06 
2.01 

18.2 
19.2 
20.2 

7 

8 
9 

15  42.0 
15  28.3 
15  16.2 

15  35.0 
15  22.0 
15  10.9 

57  30.4 
56  40.2 
55  55.9 

2.19 

1.98 
1.70 

57     4.7 
56  17.2 
55  36.3 

2.09 
1.84 
1.55 

18     2.8 

18  50.7 

19  39.0 

1.99 
2.00 
2.03 

21.2 
22.2 
23.2 

10 
11 
12 

15     6.1 
14  57.9 
14  51.7 

15     1.7 
14  54.6 
14  49.3 

55  18.6 
54  48.6 
54  25.9 

1.40 
1.10 
0.80 

55    2.7 
54  36.4 
54  17.1 

1.25 

0.95 
0.66 

20  27.9 

21  17.1 

22  6.3 

2.05 
2.05 
2.04 

24.2 
25.2 
26.2 

13 
14 
15 

14  47.4 
14  44.7 
14  43.6 

14  45.8 
14  44.0 
14  43.6 

54    9.9 
54     0.2 
53  56.2 

0.53 

0.28 

-0.05 

54     4.3 
53  57.5 
53  56.2 

0.40 
-0.17 
+0.05 

22  54.8 

23  42.1 
6 

2.00 
1.94 

27.2 
28.2 
29.2 

16 
17 
18 

14  44.0 
14  45.8 
14  49.2 

14  44.7 
14  47.3 
14  51.5 

53  57.5 

54  4.2 
54  16.5 

+0.16 
0.40 
0.64 

54     0.1 
54     9.6 
54  25.0 

0.28 
0.52 
0.77 

0  28.0 

1  12.3 
1  55.5 

1.88 
1.82 
1.79 

0.5 
1.5 
2.5 

19 
20 
21 

14  54.2 

15  1.0 
15     9.8 

14  57.4 

15  5.2 
15  14.9 

54  35.0 

55  0.2 
55  32.5 

0.91 
1.19 
1.49 

54  46.7 

55  15.4 
55  51.2 

1.05 
1.34 
1.63 

2  38.0 

3  20.5 

4  3.9 

1.77 
1.79 

i.a5 

3.5 
4.5 
5.5 

22 
23 

24 

15  20.5 
15  33.0 
15  46.8 

15  26.5 
15  39.7 
15  54.1 

56  11.7 

56  57.4 

57  48.4 

1.77 

2.02 
2.20 

56  33.8 

57  22.4 

58  15.1 

1.91 
2.12 
2.24 

4  49.0 

5  36.8 

6  28.1 

1.94 
2.06 
2.22 

6.5 
7.5 

8.5 

25 
26 
27 

16     1.5 
16  15.8 
16  28.6 

16     8.8 
16  22.5 
16  33.9 

58  42.1 

59  34.8 

60  21.7 

2.24 
2.10 
1.75 

59     8.9 

59  59.3 

60  41.3 

2.20 
1.95 
1.49 

7  23.4 

8  22.5 

9  24.2 

2.38 
2.52 
2.59 

9.5 
10.5 
11.5 

28 
29 
30 
31 

16  38.3 
16  43.7 
16  44.0 
16  38.9 

16  41.6 
16  44.5 
16  42.1 
16  34.6 

60  57.5 

61  17.4 
61   18.3 
60  59.7 

1.18 
+0.44 
-0.37 

1.15 

61     9.7 
61  20.3 
61   11.3 
60  43.7 

0.83 

+0.04 
-0.77 

10  26.8 

11  28.1 

12  26.8 

13  22.5 

2.58 
2.50 
2.38 
2.26 

12.5 
13.5 
14.5 
15.5  1 

32 

16  29.2 

16  22.9 

60  23.9 

-1.80 

60    0.9 

-2.04 

14  15.4 

2.16 

16.5 

15 
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1 

greejSWIcii  mean  time.                              I 

[ 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Diir. 

for  1  m. 

Deelination. 

IMff. 
forlm. 

Hoar. 

DUt 
forlm. 

DMlinatlon. 

DHI 
forlm 

WED 

NESD 

AY    1. 

FRIDAY 

3. 

0 

h     m     s 
18  51  54.48 

• 

3.6688 

S.19°52'25!8 

6'!!310 

0 

h     m     B 
20  54  40.55 

•        1 
3.4383 

S.12''29'    (f.6 

I1UB3 

1 

18  54  34.51 

2.66M 

19  46    8.7 

6.850 

1 

20  57    6.07 

3.4335 

12  17  20.5 

11.703  , 

2 

18  57  14.33 

3.6618 

19  39  42.7 

6.507 

2 

20  59  31.25 

3.4168 

12    5  36.2 

11.773  i 

3 

18  59  53.93 

3.6663 

19  33    7.9 

6.653 

3 

21     1  56.09 

3.4113 

11  53  47.8 

11.889 

4 

19    2  33.32 

3.6546 

19  26  24.4 

6.798 

4 

21    4  20.59 

3.4056 

11  41  55.5 

11.904 

5 

19    5  12.48 

3.6308 

19  19  32J2 

6.941 

5 

21    6  44.76 

3.4000 

11  29  59.3 

11.968 

6 

19    7  51.41 

3.ft468 

19  12  31.5 

7.083 

6 

21    9    8.59 

3.3944 

11  17  59.3 

130)80 

;    7 

19  10  30.10 

3.6438 

19    5  22J2 

7.334 

7 

21  11  32.09 

3.3889 

11    5  55.7 

13.089 

8 

19  13    8.55 

3.6387 

18  58    4.6 

7JI63 

8 

21  13  55.26 

3.3884 

10  53  48.6 

13.147 

9 

19  15  46.75 

3.6345 

18  50  38.6 

7.502 

9 

21  16  18.10 

3.8779 

10  41  38.0 

13.304 

10 

19  18  24.69 

3.6303 

18  43    4.3 

7.640 

10 

21  18  40.61 

3.8734 

10  29  24.1 

13.359   ' 

11 

19  21    2.38 

3.6359 

18  35  21.8 

7.776 

11 

21  21    2.79 

3.8670 

10  17    6.9 

13.813   , 

12 

19  23  39.80 

3.6314 

18  27  31.2 

7.910 

12 

21  23  24.65 

3.8617 

10    4  46.6 

13.863 

13 

19  26  16.95 

3.6168 

18  19  32.6 

8.043 

13 

21  25  46.19 

3.8568 

9  52  23.3 

13.413 

14 

19  28  53.82 

3.6133 

18  11  26.1 

8.173 

14 

21  28    7.40 

3.3509 

9  39  57.1 

13.460 

15 

19  31  30.41 

3.6074 

18    3  11.8 

6.303 

15 

21  30  28.30 

3.8457 

9  27  28.1 

13.506 

J  ^^ 

19  34    6.71 

3.6037 

17  54  49.8 

8.431 

16 

21  32  48.88 

3.8404 

9  14  56.4 

13.550 

17 

19  36  42.73 

3.5078 

17  46  20.1 

8.558 

17 

21  a5    9.15 

3.8353 

9    2  22.1 

13.503 

18 

19  39  18.45 

3.5939 

17  37  42.9 

8.683 

18 

21  37  29.10 

3.3399 

8  49  45.3 

13.634 

19 

19  41  53.88 

3.5880 

17  28  58.2 

8.806 

19 

21  39  48.74 

3.8348 

8  37    6.0 

13.674 

20 

19  44  29.01 

3.5839 

17  20    6.2 

8.938 

20 

21  42    8.08 

3.8196 

8  24  24.4 

13.713 

21 

19  47    3.83 

3.5778 

17  11    6.9 

9.048 

21 

21  44  27.12 

3.8148 

8  11  40.6 

lt.748 

22 

19  49  38.:« 

3.5737 

17    2    0.5 

9.166 

22 

21  46  45.85 

3.8097 

7  58  54.6 

li.783   ! 

23 

19  52  12.56 
THl 

3.5675 

JRSDJ 

S.16  52  47.0 
iY  2. 

9.383 

23 

21  49    4.28 
SAI 

3.8047 

URDJN 

S.  7  46    6.7 
T  4. 

13.814   1 

1 

0 

19  54  46.45 

3.6633 

S.16  43  26.5 

9.396 

0 

21  51  22.42 

3.3998 

S.  7  33  les) 

13.B46  ' 

1 

19  57  20.03 

3.5569 

16  33  59.2 

9.513 

1 

21  53  40.26 

3.3950 

7  20  25.3 

13.875 

2 

19  59  53.28 

3.5515 

16  24  25.1 

9.633 

2 

21  55  57.82 

3.3903 

7    7  31.9 

13.908 

3 

20    2  26.21 

3^63 

16  14  44.4 

9.783 

3 

21  58  15.09 

3.3864 

6  54  36.9 

13.980 

4 

20    4  58.82 

3.M08 

16    4  57.1 

9.S43 

4 

22    0  32.07 

3.3807 

6  41  40.3 

.     13.955   i 

5 

20    7  31.10 

3.5353 

15  55    3.4 

9.948 

5 

22    2  48.77 

8.3760 

6  28  42.3 

13.978 

6 

20  10    3.06 

3.5298 

15  45    3.4 

10.053 

6 

22    5    5.19 

3.3714 

6  15  43.0 

.     13.999  ! 

7 

20  12  34.68 

3.5343 

15  34  57.1 

10.166 

7 

22    7  21.'M 

3.3668 

6    2  42.4 

>     18.030  ! 

8 

20  15    5.97 

3.5187 

15  24  44.7 

10.357 

8 

22    9  37.21 

3.36-28 

5  49  40.6 

I8U»9 

9 

20  17  36.93 

3.5133 

15  14  26.3 

10.356 

9 

22  11  52.81 

3.3578 

5  3()  37.7 

13.056 

10 

20  20    7.55 

2.5075 

15    4    2.0 

10054 

10 

22  14    8.15 

3.3585 

5  23  33.9 

18.071 

11 

20  22  37.a3 

3.5018 

14  53  31.8 

10.550 

11 

22  U\  23.23 

3.3493 

5  10  29.2 

184)66 

12 

20  25    7.77 

3.4962 

14  42  56.0 

10.644 

12 

22  18  38.05 

3.3448 

4  57  23.7 

18.098 

13 

20  27  37.38 

3U906 

14  32  14.6 

10.736 

13 

22  20  52.61 

3.3406 

4  44  17.5 

13.109 

14 

20  30    6.64 

3.4849 

14  21  27.7 

104*27 

14 

22  23    6.}^ 

3.3364 

4  31  10.6 

18.119 

15 

20  32  35.57 

3.4792 

14  10  35.4 

10.916 

15 

22  25  20.98 

3.3333 

4  18    3.2 

18.137 

m 

20  35    4.15 

3.4736 

13  59  37.8 

11.003 

16 

22  27  34.80 

3.3283 

4    4  55.3 

18.185   1 

17 

20  37  32.40 

3.4679 

13  48  35.1 

11.088 

17 

22  29  48.37 

3.3243 

3  51  47.0 

18.141    1 

18 

20  40    0.30 

3.4633 

13  37  27.3 

11.171 

18 

22  32    1.71 

3.3303 

3  38  38.4 

1X145 

19 

20  42  27.86 

3.4565 

13  26  14.6 

11.353 

19 

22  34  14.81 

3.3164 

3  25  29.6 

1X148   . 

20 

20  44  55.08 

3.4508 

13  14  57.0 

11.332 

20 

22  36  27.68 

3.3136 

3  12  20.7 

13.149 

21 

20  47  21.96 

3.4452 

13    3  34.7 

iMiol  21 

11.486      22 

22  38  40.32 

8J?0e8 

2  59  11.7 

13.149 

22 

20  49  48.50 

3.4394 

12  52    7.8 

22  40  52.74 

3.2062 

2  46    2.8 

18.148 

23 

20  52  14.69 

8.4338 

12  40  36.4 

llUiOOl  23 

22  43    4.9-1 

3.C0I5 

2  32  54.0 

18.145 

24 

20  54  40.55 

3.4382 

S.12  29    0.6 

11.632'  24 

22  45  16.92 

3.1979 

S.  2  19  45.4 

18.141    . 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

1 

Hour. 

Right  Aaoensioa. 

DUL 
forlm. 

Dlff. 
forlm. 

Hoar. 

Right  Aannsion. 

Dlff. 
forlm. 

DiecUo&tkm. 

Dlff. 
forlm. 

1 

SUNDAY  5. 

TUESDAY  7. 

0 

h     m      ■ 
22  45  16.92 

■ 
3.1979 

S.  2  19  Aii 

13.141 

0 

h     ifl      t 

0  27  48.75 

• 
3U»68 

N.  'f4'f  4jf.4      11.655 

1 

22  47  28.69 

3.1044 

2    6  37.1 

18.186 

1 

0  29  54.54 

3X961 

7  56  21.1     11X01 

2 

22  49  40.25 

3.1909 

1  53  29.1 

18.130 

2 

0  32    0.28 

3X)963 

8    7  55.5     11JM7 

3 

22  51  51.60 

3.1875 

1  40  21.5 

18.123 

3 

0  34    5.98 

3.0047 

8  19  26.7    11.492 

4 

5S54    2.75 

3.1843 

1  27  14.4 

18.113 

4 

0  36  11.65 

3J0042 

8  30  54.5'     11.436  ! 

5 

22  56  13.70 

3.1909 

1  14    7.9 

13.104 

5 

0  38  17.28 

3.0936 

8  42  18i> 

11.878   1 

6 

22  58  24.46 

3.1777 

1     1    2.0 

18.093 

6 

0  40  22.88 

2J0831 

8  53  39i^ 

11X21    ' 

7 

23    0  35.03 

3.1746 

0  47  56.9 

13Un9 

7 

0  42  28.45 

3.0927 

9    4  57.4 

11.262   1 

'    8 

23    2  45.41 

3.1715 

0  34  52.5 

13.066 

8 

0  44  34.00 

3.0928 

9  16  11.3 

11.202   1 

1    9 

23    4  55.61 

3.1684 

0  21  49.0 

13.000 

9 

0  46  39.53 

3.0919 

9  27  21.7 

11.143   I 

'  10 

23    7    5.62 

3.1654 

S.  0    8  46.5 

13.0^4 

10 

0  48  45.03 

3.0916 

9  38  28.5 

11X82   1 

1  11 

23    9  15.46 

3.16'i6 

N.  0    4  15.1 

13.017 

11 

0  50  50.52 

2X913 

9  49  31.6 

11.031 

12 

23  11  25.13 

3.1598 

0  17  15.6 

12.998 

12 

0  52  55.99 

3X911 

10    0  31.0 

10.959 

13 

23  13  34.63 

3.1570 

0  30  14.9 

12.978 

13 

0  55    1.45 

3.C900 

10  11  26.7 

10X97 

14 

23  15  43.97 

3.1543 

0  43  13.0 

13.957 

14 

0  57    6.90 

3X908 

10  22  18.6 

10X33 

15 

23  17  53.14 

3.1515 

0  56    9.8 

13.936 

15 

0  59  12.35 

3.0907 

10  33    6.7 

10.769 

16 

23  20    2.15 

3.1480 

1    9    5.3 

12.913 

16 

1     1  17.79 

3.0906 

10  43  50.9 

10.704 

17 

23  22  11.01 

3.1464 

1  21  59.4 

12.889 

17 

1    3  23.22 

3.0906 

10  54  31.2 

10.638 

18 

23  24  19.72 

3.1440 

1  34  52.0 

12.864 

18 

1    5  28.66 

3X907 

11    5    7.5 

10.572   j 

19 

23  26  28.29 

3.1416 

1  47  43.1 

12.837 

19 

1    7  34.10 

3.0907 

11  15  39.9 

10.506 

20 

23  28  36.71 

3.1393 

2    0  32.5 

12.809 

20 

1    9  39.54 

3X908 

11  26    8.2    10.438 

21 

23  30  44.99 

3.1369 

2  13  20.2 

12.780 

21 

1  11  44.99 

3.0909 

11  36  32.5     10.370  1 

22 

23  32  53.14 

3.1347 

2  26    6.1 

12.753 

22 

1  13  50.45 

3X011 

11  46  52.6    10x01 

23 

23  35    1.15 
M( 

3.1825 

)NDA^ 

N.  2  38  50.4 
f   6. 

12.728 

23 

1  15  55i)2 
WED 

3X913 

NESD 

N.ll  57    8.6i    10.232 
AY   8. 

i    0 

23  37    9.04 

3.1304 

N.  2  51  32.9 

13.602 

0 

I  18    1.41 

3X916 

N.12    7  20.4,    10.162 

1 

23  39  16.80 

3.1383 

3    4  13.4 

12.658 

1 

1  20    6.91 

3X918 

12  17  28.0    10.091  1 

i    2 

23  41  ^.44 

3.1363 

3  16  51.9 

12.624 

2 

1  22  12.43 

3X931 

12  27  31.3    10X19  , 

'    3 

23  43  31.96 

3.1344 

3  29  28.3 

12.569 

3 

1  24  17i)6 

3.0934 

12  37  30.3     9.947  1 

4 

23  45  39.37 

3.1336 

3  42    2.6 

12.554 

4 

1  26  23.52 

3.0928 

12  47  25.0,     9X75 

5 

23  47  46.67 

3.1308 

3  54  34.8 

13.518 

5 

1  28  29.10 

2X932 

12  57  15.3     9X02  1 

6 

23  49  53.86 

3.1189 

4    7    4.8 

12.481 

6 

1  30  34.71 

3X937 

13      7      1.2,      9.738 

7 

23  52    0.94 

3.1172 

4  19  32.5 

12.443 

7 

1  32  40.34 

3.0941 

13  16  42.71     9.654  \ 

8 

23  54    7.92 

3.1156 

4  31  57.9 

12.403 

8 

1  34  46.00 

3.0946 

13  26   19.7;      9X78  1 

9 

23  56  14.81 

3.1140 

4  44  20.9 

12.363 

9 

1  36  51.69 

3X951 

13  35  52.1      9X04 

10 

23  58  21.60 

3.1124 

4  56  41.5 

12.323 

10 

1  38  57.41 

3X957 

13  45  20.0!     9.427  1 

11 

0    0  28.30 

3.1110 

5    8  59.5 

13.380 

11 

1  41    3.17 

3X963 

13  54  43.3,     9X50  1 

12 

0    2  34.92 

3.1096 

5  21  15.0 

12.237 

12 

1  43    8.97 

3.0960 

14      4      2.0       9.372 

13 

0    4  41.45 

3.1083 

5  3:3  27.9 

12.198 

13 

1  45  14.80 

3X975 

14    13   16.0,       9.195 

14 

0    6  47.90 

3.1060 

5  45  38.2 

12.148 

14 

1  47  20.67 

3.0981 

14  22  25.4I     9.117 

15 

0    8  54.28 

3.1057 

5  57  45.7 

13.102 

15 

1  49  26.57 

3.0988 

14  31  30.0     9.087 

16 

0  11    0.59 

3.1046 

6    9  50.5 

12.056 

16 

1  51  32.52 

3X995 

14  40  29.8,     8X57  , 

17 

0  13    6.83 

3.1033 

6  21  52.5 

12.009 

17 

1  53  38.51 

3.1003 

14  49  24.9'     8.8n  1 

18 

0  15  12.99 

3.1032 

6  33  51.6 

11.961 

18 

1  55  44.54 

3.1009 

14  58  15.1;     8.797  1 

19 

0  17  19.09 

3.1013 

6  45  47.8 

11.912 

19 

1  57  50.62 

2.1017 

15     7     0.5-      8.716  , 

'  20 

0  19  25.13 

3.1002 

6  57  41.0 

11.862 

20 

1  59  5(5.74 

3.1034 

15   15  41.0       8.634 

21 

0  21  31.11 

3.0993 

7    9  31.2 

11.812 

21 

2    2    2.91 

3.1033 

15  24  16.6     8.552  1 

22 

0  23  37.04 

3.0984 

7  21  18.4 

11.761 

22 

2    4    9.13 

3.1040 

15  32  47.2     8.460 

23 

0  25  42.92 

3.0976 

7  33    2.5 

11.708 

23 

2    6  15.39 

3.1049 

15  41   12.9       8.386 

24 

0  27  48.75 

QM96S 

N.  7  44  43.4 

11.655 

24 

2    8  21.71 

2.1067 

N.15  49  33.5     8.302 
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VII. 


GREEI^WICH 

MEAN  TIME. 

1 

1 
1 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Diff. 
forlm. 

Diff. 
forlm. 

Hour. 

BJgbt  Aseenskm. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 

THI 

JRSD^ 

lY  9. 

SATURDAY   11. 

0 

h    m      s 
2    8  21.71 

2.10fi7 

N.l^  44  3^5 

n 
8.302 

0 

h    m     8 
3  50  28.56 

»        1 
3.1466 

N.20  43    ^4 

8.784 

1 

2  10  28.08 

2.1066 

15  57  49.1 

8.218 

1 

3  52  37.37 

3.1471 

20  46  46.4 

8.682   j 

2 

2  12  34.50 

3.1074 

16    5  59.6 

8.132 

2 

3  54  46.21 

3.1476 

20  50  24.3 

8.680 

3 

2  14  40.97 

2.1683 

16  14    5.0 

8.047 

3 

3  56  55.08 

3.1480 

20  53  56.0 

8.478   1 

4 

2  16  47.49 

2.1092 

16  22    5.3 

7.962 

4 

3  59    3.97 

3.1484 

20  57  21.6 

8.876 

5 

2  18  54.07 

2.1101 

16  30    0.4 

7.875 

5 

4    1  12.89 

3.1488 

21    0  41.1 

8.278 

6 

2  21    0.70 

2.1109 

16  37  50.3 

7.788 

6 

4    3  21.83 

2.14W 

21    3  54.4 

8.170 

7 

2  23    7.38 

2.1118 

16  45  35.0 

7.702 

7 

4    5  30.80 

3.1496 

21    7    1.5 

3.C«1 

8 

2  25  14.12 

2.1128 

16  53  14.5 

7.614 

8 

4    7  39.79 

3.1499 

21  10    2.4 

3.964   t 

9 

2  27  20.92 

2.1137 

17    0  48.7 

7.526 

9 

4    9  48.79 

2,1602 

21  12  57.2 

3.861    1 

10 

2  29  27.77 

2.1147 

17    8  17.6 

7.437 

10 

4  11  57.81 

2.1605 

21  15  45.7 

3.757   ; 

11 

2  31  34.68 

2.1ia7 

17  15  41.1 

7.347 

11 

4  14    6.85 

2.1607 

21  18  28.1 

3.654   1 

12 

2  33  41.65 

2.1166 

17  22  59.2 

7.257 

12 

4  16  15.90 

2.U09 

21  21    4.2 

3.550 

13 

2  35  48.67 

2.1175 

17  30  12.0 

7.168 

13 

4  18  24.96 

2.1611 

21  23  34.1 

3.447   , 

14 

2  37  55.75 

2.1185 

17  37  19.3 

7.on 

14 

4  20  34.03 

2.1513 

21  25  57.8 

1,848 

15 

2  40    2.89 

2.1195 

17  44  21.2 

6.087 

15 

4  22  43.11 

3.1513 

21  28  15.2 

3.388   1 

16 

2  42  10.09 

2.1205 

17  51  17.7 

6.806 

16 

4  24  52.19 

3.1514 

21  30  26.4 

3.134   i 

17 

2  44  17.35 

2.1214 

17  58    8.7 

6.803 

17 

4  27    1.28 

3.1515 

21  32  31.3 

2.030 

18 

2  46  24.66 

2.1228 

18    4  54.1 

6.711 

18 

4  29  10.37 

3.1514 

21  34  30.0 

1.927 

19 

2  48  32.03 

2.1232 

18  11  34.0 

6.618 

19 

4  31  19.45 

3.1513 

21  36  22.5 

1.8C8 

20 

2  50  39.45 

3.1242 

18  18    8.3 

6.525 

20 

4  33  28.53 

2.1513 

21  38    8.7 

1.717 

21 

2  52  46.93 

3.1252 

18  24  37.0 

6.431 

21 

4  35  37.61 

2.1610 

21  39  48.6 

1.618 

22 

2  54  54.47 

2.1262 

18  31    0.1 

6.338 

22 

4  37  46.68 

2.1511 

21  41  22.3 

1.5C9 

23 

2  57    2.07 
FE 

2.1271 

JDAY 

N.18  37  17.6 
10. 

6.344 

23 

4  39  55.74 
SU] 

3.1d€9 

NDAY 

N.21  42  49.7 
12. 

1.4C4 

1 

0 

2  59    9.72 

3.1280 

N.18  43  29.4 

6.149 

0 

4  42    4.79 

3.1607 

N.21  44  10.8 

1 

1  rro  1 

1 

3    1  17.43 

2.1290 

18  49  35.5 

6.055 

1 

4  44  13.82 

3.ie04 

21  45  25.7 

1.196  ! 

2 

3    3  25.20 

2.1299 

18  55  36.0 

5.960 

2 

4  46  22.84 

2.16C1 

21  46  34.3 

1.C91 

3 

3    5  33.02 

3.1308 

19    1  30.7 

6.864 

3 

4  48  31.84 

2.1498 

21  47  36.6 

0.987 

4 

3    7  40.89 

2.1316 

19    7  19.7 

6.768 

4 

4  50  40.82 

3.1495 

21  48  32.7 

0.882 

5 

3    9  48.81 

2.1325 

19  13    2.9 

6.672 

5 

4  52  49.78 

3.1491 

21  49  22.5 

0.778 

6 

3  11  56.79 

3.1834 

19  18  40.3 

5.575 

6 

4  54  58.71 

3.1486 

21  50    6.1 

0.674 

7 

3  14    4.82 

2.1343 

19  24  11.9 

5.478 

7 

4  57    7.61 

3.1481 

21  50  43.4 

0.569 

8 

3  16  12.91 

2.1352 

19  29  37.7 

6.381 

8 

4  59  16.48 

3.1476 

21  51  14.4 

0.465 

9 

3  18  21.05 

3.1861 

19  34  57.6 

5.283 

9 

5    125.32 

3.1471 

21  51  39J2 

0.361 

10 

3  20  29.24 

3.1869 

19  40  11.6 

5.185 

10 

5    3  34.13 

3.1465 

21  51  57.7 

0.257 

*  11 

3  22  37.48 

2.13n 

19  45  19.8 

5.087 

11 

5    5  42.90 

3.1458 

21  52  10.0 

0.153 

12 

3  24  45.76 

3.1384 

19  50  22.1 

4.983 

12 

5    7  51.63 

3.1452 

21  52  16.1 

0.0;9 

1  1^ 

3  26  54.09 

3.1392 

19  55  18.4 

4.889 

13 

5  10    0.32 

2.1445 

21  52  15i> 

04)55 

:  14 

3  29    2.47 

3.1401 

20    0  08.8 

4.790 

14 

5  12    8.97 

2.1437 

21  52    9.5 

0.158 

15 

3  31  lOSH) 

3.1408 

20    4  53.2 

4UI91 

15 

5  14  17.57 

2.141:9 

21  51  56.9 

6.C62 

16 

3  33  19.37 

3.1415 

20    9  31.7 

4.592 

16 

5  16  26.12 

2.1421 

21  51  38.1 

0.S65 

17 

3  35  27.88 

3.1422 

20  14    4.2 

4.492 

17 

5  18  34.62 

2.1412 

21  51  13.1 

0.468 

18 

3  37  36.44 

3.1429 

20  18  30.7 

4.391 

18 

5  20  4a07 

2.1403 

21  50  41.9 

0.572 

;  19 

3  39  45.a3 

3.1485 

20  22  51.1 

4.290 

19 

5  22  51.46 

2.1394 

21  50    4.5 

0.675 

20 

3  41  53.66 

3.1443 

20  27    5.5 

4.189 

20 

5  24  59.80 

2.1385 

21  49  20.9 

0.777 

21 

3  44    2.3.3 

2.1448 

20  31  13.8 

4.088 

21 

5  27    8.08 

2.1874 

21  48  31.2 

0.880 

22 

3  46  11.04 

2.1454 

20  a5  16.1 

8.987 

22 

5  29  16.29 

2.1363 

21  47  35.3 

0.988 

23 

3  48  19.78 

3.1460 

20  39  12.3 

8.886 

23 

5  31  24.44 

2.1363 

21  46  33.2 

l.fW 

24 

3  50  28.56 

2.1466 

N.20  43    2.4 

8.784 

24 

5  33  32.53 

2.1342 

N.21  45  25.0 

1.188 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND   DECLINATION.                              i 

i 

Hour. 

Bight  Afloeiuioa. 

Wff. 
forlm 

DecUnmdoD. 

Dlff. 
for  1  m. 

Hour. 

IHff. 
for  1  m. 

Declination. 

Bi..     1 
for  1  m.  * 

MO 

NDAl 

'    13. 

WEDNESDAY   15. 

0 

h     m      B 
5  33  32.53 

• 

3.1343 

NJjf45  2d!o 

n 
1.188 

0 

h     m      s 
7  14    4.10 

t 
34)445 

N.18  56  26.5 

5.704 

1 

5  35  40.55 

3.1310 

21  44  10.7 

1.389 

1 

7  16    6.70 

3.0421 

18  50  41.7 

5.787   1 

2 

5  37  48.49 

3.1318 

21  42  50.3 

1.891 

2 

7  18    9.15 

2.0397 

18  44  52.0 

5.870 

3 

5  39  56.36 

3.1306 

21  41  23.8 

1.493 

3 

7  20  11.46 

2.0378 

18  38  57.3 

5.952   J 

4 

5  42    4.16 

3.1393 

21  39  51.2 

14i94 

4 

7  22  13.63 

3.0349 

18  32  57.7 

64)34  ' 

5 

5  44  11.88 

3.1380 

21  38  12.6 

1.694 

5 

7  24  15.65 

3.0325 

18  26  53.2 

6.115  1 

6 

5  46  19.52 

3.1367 

21  36  27.9 

1.795 

6 

7  26  17.53 

34)£02 

18  20  43.9 

6.ld6 

7 

5  48  27.08 

3.1363 

21  34  37.2 

1.896 

7 

7  28  19.27 

2.0278 

18  14  29.7 

6.276  I 

8 

5  50  34.55 

3.1338 

21  32  40.4 

1.997 

8 

7  30  20.86 

24)253 

18    8  10.8 

6.355 

9 

5  52  41.94 

3.1334 

21  30  37.6 

3.097 

9 

7  32  22.31 

3.0229 

18    1  47.1 

6.434 

10 

5  54  49.24 

3.1309 

21  28  28.8 

3.196 

10 

7  34  23.61 

3.0204 

17  55  18.7 

6.513   1 

11 

5  56  5a45 

3.1193 

21  26  14.1 

3.395 

11 

7  36  24.76 

3.0160 

17  48  45.6 

6.590 

12 

5  59    3.56 

3.1178 

21  23  53.4 

3.394 

12 

7  38  25.77 

34)156 

17  42    7.9 

6.667 

!  13 

6    1  10.58 

3. 1163 

21  21  26.8 

3.493 

13 

7  40  26.63 

3.0133 

17  35  25.6 

6.743 

14 

6    3  17.51 

3.1147 

21  18  54.2 

3.593 

14 

7  42  27.35 

34)107 

17  28  38.7 

6.820 

15 

6    5  24.34 

3.1130 

21  16  15.7 

3.691 

15 

7  44  27.92 

34)083 

17  21  47.2 

6.896   1 

16 

6    7  31.07 

3.1113 

21  13  31.3 

3.788 

16 

7  46  28.35 

3.0069 

17  14  51.2 

6.971    j 

17 

6    9  37.70 

3.1097 

21  10  41.1 

3.885 

17 

7  48  28.63 

2.0035 

17    7  50.7 

7.045  1 

1  1^ 

6  11  44.23 

3.1079 

21    7  45.1 

3.963 

18 

7  50  28.77 

2.0011 

17    0  45.8 

7.118 

1  19 

6  13  50.65 

3.1061 

21    4  43.2 

3.060 

19 

7  52  28.76 

1.9dR7 

16  53  36.5 

7.192 

20 

6  15  56.96 

3.1043 

21    1  35.5 

8.177 

20 

7  54  28.61 

1.9962 

16  46  22.8 

7.264 

21 

6  18    3.16 

3.1034 

20  58  22.0 

8.373 

21 

7  56  28.31 

1.9938 

16  39    4.8 

7.336   1 

22 

6  20    9.25 

3.1006 

20  55    2.8 

8.368 

22 

7  58  27.87 

1.0915 

16  31  42.5 

7.407 

23 

6  22  15.23 
TUl 

3.0087 

SSDAl 

N.20  51  37.9 
r    14. 

8.463 

23 

8    0  27J29 
THU 

14)693 

RSDA 

N.16  24  15.9 
r   16. 

7.478 

0 

6  24  2L10 

3.0968 

N.20  48    7.3 

8.667 

0 

8    2  26.57 

1.9668 

N.16  16  45.1, 

7.548 

1 

6  26  26.85 

3.0948 

20  44  31.0 

84153 

1 

8    4  25.70 

1.9643 

16    9  10.1 ' 

7.618 

2 

6  28  32.48 

3.0939 

20  40  49.0 

8.747 

2 

8    6  24.69 

1.9820 

16    1  31.0 

7.667 

3 

6  30  38.00 

34)909 

20  37    1.4 

8.840 

3 

8    8  23.54 

1.9797 

15  53  47.7, 

7.766   . 

4 

6  32  43.39 

3.0688 

20  33    8.2 

84)33 

4 

8  10  22.25 

1.9773 

15  46    0.3; 

7.823   ! 

5 

6  34  48.66 

3.0868 

20  29    9.4 

44)37 

5 

8  12  20.82 

1.9760 

15  38    8.91 

7.890  ! 

6 

6  36  53.81 

3.0648 

20  25    5.0 

4.119 

6 

8  14  19.25 

1.9727 

15  30  13.5 

7.967 

7 

6  38  58.84 

34)837 

20  20  55.1 

4.311 

7 

8  16  17.54 

1.9703 

15  22  14.1 

8.023 

8 

6  41    3.74 

34)606 

20  16  39.7 

4.303 

8 

8  18  15.69 

1.9681 

15  14  10.8 

8.088 

9 

6  43    8.51 

3.0786 

20  12  18.8 

4.303 

9 

8  20  13.71 

1.9659 

15    6    3.6 

8.153 

10 

6  45  13.16 

34n63 

20    7  52.5 

4.484 

10 

8  22  11.60 

1.9685 

14  57  52.6 

8.216 

11 

6  47  17.67 

34X743 

20    3  20.7 

4.575 

11 

8  24    9.34 

1.9612 

14  49  37.7 

8.280 

12 

6  49  22.06 

3.0730 

19  58  43.5 

4.665 

12 

8  26    6.95 

1.9591 

14  41  19.0 

8.343 

13 

6  51  26.31 

34)698 

19  54    0.9 

4.754 

13 

.    8  28    4.43 

1.9569 

14  32  56.6; 

8.406 

14 

6  53  30.43 

3.0676 

19  49  13.0 

4.848 

14 

8  30    1.78 

1.9547 

14  24  30.41 

8.467   1 

15 

6  55  34.42 

34)653 

19  44  19.8 

4.931 

15 

8  31  59.00 

1.96:6 

14  16    0.6 

8.638   1 

16 

6  57  38.27 

34)630 

19  39  21.3 

5.018 

16 

8  33  56.09 

1.9504 

14    7  27.11 

8.688 

17 

6  59  41.98 

3.0607 

19  34  17.6 

5.106 

17 

8  35  53.05 

1.9482 

13  58  50.0 

8.647 

18 

7    1  45.56 

3.0586 

19  29    8.6 

5.193 

18 

8  37  49.88 

1.9461 

13  50    9.41 

8.706 

19 

7    3  49.00 

34)563 

19  23  54.4 

5.380 

19 

8  39  46.59 

1.9442 

13  41  25.3 

8.764 

20 

7    5  52.30 

34)638 

19  18  35.0 

5.366 

20 

8  41  43.18 

1.9421 

13  32  37.71 

8.822 

21 

7    7  55.46 

3.0515 

19  13  10.5 

5.451 

21 

8  43  3i).64 

14)400 

13  23  46.6 

8.860 

22 

7    9  58.48 

34)493 

19    7  40.9 

5.536 

22 

8  45  35.98 

1.0380 

13  14  52.1 

8.936 

23 

7  12    1.36 

34)468 

19    2    6.2 

5.630 

23 

8  47  32.20 

1.9360 

13    5  54.3 

8.992 

24 

7  14    4.10 

3.0445 

N.18  56  26.5 

5.704 

24 

8  49  28.30 

1.9341 

N.12  56  53.1 

9.047    1 
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GREENWICH  MEAN  TIME. 

/ 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 
Hour. 

1 

Right  Ascension. 

DIff. 
,  for  1  m. 

Declination. 

Dlff. 
forlm. 

Hour. 

Right  AseanBlon. 

Diff. 
forlm. 

Deolfatttioa. 

THff. 
Ibrlm. 

FRIDAY 

17. 

SUNDAY 

19. 

0 

h     m     ■ 

8  49  28.30 

• 
1.9341 

N.12°  5^  53"! 

0.047 

0 

h     m     t 
10  20  39.11 

8 

1.8799 

N.  4^51    (i'.l 

10.96S 

1 

8  51  24.29 

1.9333 

12  47  48.6 

9.103 

1 

10  22  31.90 

1.8796 

4  40    2.2 

io.9n  1 

2 

8  53  20.16 

1.9303 

12  38  40.9 

9.156 

2 

10  24  24.68 

1.8797 

4  29    2.8 

11.001 

3 

8  55  15.91 

1.9383 

12  29  29.9 

0.309 

3 

10  26  17.46 

1.8797 

4  18    2.1 

ujm 

4 

8  57  11.55 

1.9264 

12  20  15.8 

9.363 

4 

10  28  10.24 

1.8797 

4    7    0.0 

11.046 

5 

8  59    7.08 

1.9246 

12  10  58.5 

0.314 

5 

10  30    3.03 

1.8798 

3  55  56.6 

11U)68 

1    6 

9    1    2.50 

1.9238 

12    138.1 

0.366 

6 

10  31  55.82 

1.8799 

3  44  51.9 

11.088   1 

7 

9    2  57.82 

1.9311 

11  52  14.6 

9.417 

7 

10  33  48.62 

1.8809 

3  33  46.0 

11.108  ' 

1    6 

9    4  53.03 

1.9193 

11  42  48.1 

9.467 

8 

10  35  41.44 

1.8804 

3  22  38.9 

11.197 

1    9 

9    6  48.14 

1.9176 

11  33  18.6 

9.516 

9 

10  37  34.27 

1.8807 

3  11  30.7 

11.147   1 

10 

9    8  4:3.14 

1.9158 

11  23  46.2 

9.565 

10 

10  39  27.13 

1.8813 

3    0  21.3 

11.165  ' 

11 

9  10  38.04 

1.9143 

11  14  10.8 

9.613 

11 

10  41  20.01 

1.8815 

2  49  lOJ^ 

11.183   i 

12 

9  12  32.85 

1.9137 

11    4  32.6 

9.661 

12 

10  43  12.91 

1.6819 

2  37  59.4 

11.300 

13 

9  14  27.56 

1.9111 

10  54  51.5 

9.708 

13 

10  45    5.84 

1.8834 

2  26  46.9 

11.317  1 

14 

9  16  22.18 

1.9096 

10  45    7.6 

9.754 

14 

10  46  58.80 

1.8880 

2  15  33.4 

11.3S9 

15 

9  18  16.70 

1.9080 

10  35  21.0 

9.800 

15 

10  48  51.80 

1.6837 

2    4  19.1 

11.M6 

16 

9  20  11.14 

1.9066 

10  25  31.6 

9.845 

16 

10  50  44.84 

1.8843 

1  53    3.9 

11.261 

17 

9  22    5.49 

1.9051 

10  15  39.6 

9.889 

17 

10  52  37.92 

1.8861 

1  41  47.8 

11.375 

18 

9  23  59.75 

1.9037 

10    5  44.9 

9.933 

18 

10  54  31.05 

1.8856 

1  30  30.9 

11.368  1 

19 

9  25  53.93 

1.9033 

9  55  47.6 

9.977 

19 

10  56  24.22 

1.8867 

1  19  13.3 

11.399  { 

20 

9  27  48.02 

1.9008 

9  45  47.7 

10.019 

20 

10  58  17.45 

1.8676 

1    7  55.0 

11.311 

21 

9  29  42.03 

1.8996 

9  35  45.3 

10.063 

21 

11    0  10.73 

1.8886 

0  56  36.0 

11.339  1 

22 

9  31  35.97 

1.8983 

9  25  40.3 

10.103 

22 

11    2    4.07 

1.8806 

0  45  16.3 

,     UMM  ' 

23 

9  33  29.83 
SAT 

1.8971 

URDA 

N.  9  15  32.9 
Y    18. 

10.143 

23 

11    3  57.47 
MO 

1.6005 

NDAY 

N.  0  33  56.0 
20. 

H.SO  1 

0 

9  35  23.62 

1.8959 

N.  9    5  23.1 

10.183 

0 

11    5  50.93 

1.8016 

N.  0  22  355 

11.161 

1 

9  37  17.;M 

1.8948 

8  55  10.9 

10.333 

1 

11    7  44.46 

1.8938 

N.  0  11  13.9 

11.360  1 

2 

9  39  10.99 

1.8937 

8  44  56.3 

10.363 

2 

11    9  38.06 

1.8040 

S.  0    0    7.9 

11.368 

3 

9  41    4.58 

1.8936 

8  34  39.4 

10.300 

3 

11  11  31.74 

1.8063 

0  11  30.2 

11.374 

4 

9  42  58.10 

1.8915 

8  24  20.3 

10.337 

4 

11  13  25.50 

1.8967 

0  22  52.8 

11.880 

5 

9  44  51.56 

1.8905 

8  13  58.9 

10.375 

5 

11  15  19.34 

1.8981 

0  34  15.8 

11.386 

6 

9  46  44.96 

1.8896 

8    3  35.3 

10.411 

6 

11  17  13.27 

1.8996 

0  45  39.1 

11.801 

7 

9  48  38.31 

1.8887 

7  53    9.6 

10.446 

7 

11  19    7.28 

14)009 

0  57    2.7 

11.305 

8 

9  50  31.60 

1.8877 

7  42  41.8 

10.481 

8 

11  21     1.38 

1.9035 

1    8  26.5 

11.388  1 

9 

9  52  24.84 

1.8869 

7  32  11.9 

10.516 

9 

11  22  55.58 

1.9041 

1  19  50.5 

11.401 

10 

9  54  18.03 

1.8863 

7  21  39.9 

10.549 

10 

11  24  49.87 

1.9058 

1  31  14.6 

11.403 

1  11 

9  56  11.18 

1.8854 

7  11    6.0 

10.583 

11 

11  26  44.27 

14H)76 

1  42  38.8 

11.401 

12 

9  58    4.28 

1.8847 

7    0  30.1 

10.614 

12 

11  28  38.78 

1.90O4 

1  54    3.1 

11.406 

13 

9  59  57.;34 

1.8840 

6  49  52.3 

-10.646 

13 

11  30  33.40 

1.9113 

2    5  27.4 

11.404 

1  14 

10    1  50.36 

1.8834 

6  39  12.6 

10.677 

14 

11  32  28.13 

1.9131 

2  16  51.6 

11.406  , 

;  15 

10    3  43.35 

1.8839 

6  28  31.0 

10.706 

15 

11  34  22.97 

1.9150 

2  28  15.8 

11.403 

1  1^ 

10    5  36.31 

1.8834 

6  17  47.6 

10.738 

16 

11  36  17.93 

1.9171 

2  39  39.9 

11.400 

'  17 

10    7  29.24 

1.8819 

6    7    2.5 

10.767 

17 

11  38  13.02 

1.9193 

2  51    3.8 

11.307   ' 

18 

10    9  22.14 

1.8814 

5  56  15.6 

10.796 

18 

11  40    8.24 

1.9314 

3    2  27.5 

11.888 

19 

10  11  15.01 

1.8810 

5  45  27.0 

10.833 

19 

11  42    3.59 

ia»385 

3  13  50.9 

11.808  I 

20 

10  13    7.86 

1       1.8807 

5  34  36.8 

10.850 

20 

11  43  59.07 

1.9358 

3  25  14.1 

11.883  1 

21 

10  15    o.m 

1.8804 

5  23  45.0 

10.877 

21 

11  45  54.69 

1.9383 

3  36  36.9 

11.377 

22 

10  16  53.51 

1.8803 

5  12  51.6 

10.903 

22 

11  47  50.45 

1.9305 

3  47  59.4 

11.371 

,23 

10  18  46.31 

1.8800 

5    1  56.6 

10.939 

23 

11  49  46J35 

1.9339 

3  59  21.4 

11.863 

1  24 

10  20  39.11 

1.8799 

N.  4  51    0.1 

10.953 

24 

11  51  42.40 

1.9355 

S.  4  10  43.0 

11.365 

X. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

1 

1 

Right  AMMMioa. 

DMT. 
forlm. 

Diff. 
forlm. 

L. 

Bight  AnMdoD. 

Dlff 
forlm. 

DwUnatloa. 

US    ! 

forlm. 

TUl 

SSDAl 

r  21. 

THURSDAY  23. 

0 

nsf  42.40 

\J9U& 

S.  ^10'43:'0 

M 

11.866 

0 

h     m     B 
13  28  38iJ2 

t 
9.1267 

S.12°50'3d:6 

9.964  1 

1 

11  53  38.61 

1.9881 

4  22    4.0 

11.346 

1 

13  30  45.92 

9.1310 

13    0  26.3 

9.001 

2 

11  55  34.97 

1.9407 

4  33  24.5 

11.837 

2 

13  32  53.94 

9.1863 

13  10  18.7 

9.846   1 

3 

11  57  31.49 

1.94S8 

4  44  44.4 

11.326 

3 

13  35    2.28 

9.1417 

13  20    7.8 

9.791   1 

4 

11  59  28.17 

1.9461 

4  56    3.6 

11.314 

4 

13  37  10.95 

9.1479 

13  29  53.6 

9.736   1 

5 

12    1  25.02 

1.9489 

5    7  22.1 

11.302 

5 

13  39  19.95 

9.1638 

13  39  36.0 

9.678 

6 

12    3  22.04 

1.9dl8 

5  18  39.9 

11.290 

6 

13  41  29.29 

9.1584 

13  49  14.9 

9.619  1 

7 

12    5  19.23 

1.9647 

5  29  56.9 

11.277 

7 

13  43  38.96 

9.1639 

13  58  50.3 

9.669  1 

8 

12    7  16.60 

1.9677 

5  41  13.1 

11.262 

8 

13  45  48.96 

9.1696 

14    8  22.0 

9.498   ' 

1    9 

12    9  14.15 

1.9808 

5  52  28.3 

11.246 

9 

18  47  59.30 

9.1762 

14  17  50.0 

9.436  I 

1  10 

12  11  11.89 

1.9638 

6    3  42.6 

11.230 

10 

13  50    9.99 

9.1810 

14  27  14.3 

9.873 

11 

12  13    9.81 

1J670 

6  14  55.9 

11.213 

11 

13  52  21.02 

9.1868 

14  36  34.8 

9.809 

12 

12  15    7.93 

1.9702 

6  26    8.2 

11.196 

12 

13  54  32.40 

9.1926 

14  45  51.4 

9.244 

13 

12  17    6.24 

14r736 

6  37  19.4 

11.177 

13 

13  56  44.13 

9.1984 

14  55    4.0 

9.177   1 

14 

12  19    4.75 

1.9769 

6  48  29.4 

11.168 

14 

13  58  56.21 

9.2042 

15    4  12.6 

9.108 

,15 

12  21    3.47 

1.9804 

6  59  38.3 

11.137 

15 

14     1     8.65 

9.2102 

15  13  17.0 

9.039 

!  16 

12  23    2.40 

1.9639 

7  10  45.9 

11.116 

16 

14    3  21.44 

9.2162 

15  22  17.3 

8.969 

i  17 

12  25    1.54 

1.9874 

7  21  52.2 

11.094 

17 

14    5  34.59 

9.9222 

15  31  13.3 

8.897 

18 

12  27    0.89 

1.9009 

7  32  57.2 

11.072 

18 

14    7  48.10 

9.9989 

15  40    5.0 

8.826 

19 

12  29    0.45 

1.9946 

7  44    0.8 

114)48 

19 

14  10    1.97 

9.9842 

15  48  52.3 

8.761 

20 

12  31    0.23 

1.9983 

7  55    2.9 

11.028 

20 

14  12  16J20 

2.9408 

15  57  35.1 

8.676 

21 

12  33    0.24 

5.0021 

8    6    3.5 

104)98 

21 

14  14  30.80 

9.9463 

16    6  13.3 

8.699 

22 

12  a5    0.48 

9.0069 

8  17    2.6 

10.979 

22 

14  16  45.76 

9.9694 

16  14  47.0 

8.629 

23 

12  37    0.95 
WED] 

3.0098 

S.  8  28    0.1 
1Y22. 

10.944 

23 

14  19    1.09 
FR 

9.9666 

IDAY 

S.16  23  16.0 
24. 

8.448 

0 

12  39    1.66 

3.0138 

S.  8  38  55.9 

10.916 

0 

14  21  16.79 

3.9647 

8.16  31  40.2 

8.868 

'    1 

12  41    2.61 

9.0178 

8  49  50.0 

10.887 

1 

14  23  32.86 

9.3709 

'     16  39  59.6 

8.989 

2 

12  43    3.80 

34W18 

9    0  42.4 

10.857 

2 

14  25  49.31 

9.9772 

16  48  14.0 

8.190 

3 

12  45    5.23 

9.0969 

9  11  32.9 

10.826 

3 

14  28    6.13 

9.3886 

16  56  23.5 

8.116 

4 

12  47    6.9i 

9.0809 

9  22  21.5 

10.794 

4 

14  30  23.33 

3.2897 

17    4  27.9 

8.030 

5 

12  49    8.85 

9.0344 

9  33    8.2 

10.762 

5 

14  32  40.90 

3.2960 

17  12  27.1 

7.944 

6 

12  51  11.04 

3.0387 

9  43  52i) 

10.728 

6 

14  34  58.85 

3.2032 

17  20  21.1 

7.866 

7 

12  53  13.49 

9.0431 

9  54  a5.6 

10.694 

7 

14  37  17.17 

2.S086 

17  28    9.8 

7.767 

8 

12  55  16.21 

9.0476 

10    5  16.2 

10.668 

8 

14  39  35.87 

3.3148 

17  a5  53.1 

7.677 

9 

12  57  19.19 

9.0619 

10  15  54.6 

10.622 

9 

14  41  54.95 

3.3312 

17  43  3J.0 

7.686 

10 

12  59  22.44 

9.0665 

10  26  30.8 

10.684 

10 

14  44  14.41 

3.3276 

17  51    3.4 

7.493 

11 

13    1  25.97 

9.0611 

10  37    4.7 

10.646 

11 

14  46  34.26 

3.3389 

17  58  30.1 

7.898 

12 

13    3»).77 

9.0687 

10  47  36.2 

10.606 

12 

14  48  54.48 

3.3402 

18    5  51.1 

7.809 

13 

13    5  33.85 

9.0704 

10  58    5.4 

10.466 

13 

14  51  15.08 

3.3466 

18  13    6.4 

7.206 

14 

13    7  38.22 

9.0762 

11    8  32.1 

10.424 

14 

14  53  36.06 

3.8698 

18  20  15.8 

7.108 

15 

13    9  42.87 

9.0800 

11  18  5*).3 

10.882 

15 

14  55  57.42 

9.3692 

18  27  19.3 

7.008   , 

16 

13  11  47.82 

9.0849 

11  29  17.9 

10.338 

16 

14  58  19.16 

9.3666 

18  34  16.8 

6.907 

17 

13  13  53.06 

9.0899 

11  39  3(J.8 

10.293 

17 

15    0  41.28 

9.3718 

18  41    8.2 

6.806 

|18 

13  15  58.60 

9.0948 

11  49  53.1 

10.248 

18 

15    3    3.78 

9.3789 

18  47  53.5 

6.703 

'  19 

13  18    4.43 

9.0908 

12    0    6,6 

10.209 

19 

15    5  26.6^i 

9.3844 

18  54  32.5 

6.698 

20 

13  20  10.57 

9.1049 

12  10  17.3 

10.164 

20 

15    7  49.91 

9.3907 

19    1    5.2 

6.499 

21 

13  22  17.02 

9.1100 

12  20  2.5.1 

10.106 

21 

15  10  13.54 

9.8969 

19    7  31.5 

6.384   1 

22 

13  24  23.77 

9.1162 

12  30  30.0 

10.066 

22 

15  12  37.54 

9.4032 

19  13  51.3 

6.276   ' 

23 

13  26  30.84 

9.1204 

12  40  31.8 

10.006 

23 

15  15    1.92 

9.4094 

19  20    4.6 

6.167 

24 

13  28  38.22 

9.1967 

S.12  50  30.6 

9.964 

'24 

15  17  26.67 

9.4166 

8.19  2(5  11.3 

6.066 
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XI. 


GREEISWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AfloeDdon. 

Diff. 
for  1  m. 

Diff. 
forlm. 

Qoor. 

Bight  AKendon. 

Diff. 
forlm. 

Diff.      1 

for  1  m.  1 

SATURDAY  25. 

MONDAY 

27. 

I 

0 

h    m     s 
15  17  26.67 

9.4166 

S.19  2^  11.3 

6U)66 

0 

h     m      t 

17  19  33.73 

t 
9.6418 

S.2f  id  3jS.5 

1 
0.684 

1 

15  19  51.79 

9.4218 

19  32  11.3 

6.9U 

1 

17  22  12.31 

9.6449 

21  45  53.7 

0.749 

2 

15  22  17.29 

9.4980 

19  38    4.5 

6.899 

2 

17  24  51.03 

9.6463 

21  45    4.5 

0.899 

3 

15  24  43.15 

9.4341 

19  43  50.8 

6.714 

3 

17  27  29.87 

9.6483 

21  44    5.8 

IM» 

4 

15  27    9.38 

9.4408 

19  49  30.2 

6.698 

4 

17  30    8.83 

9.6809 

21  42  57.5 

1.918 

5 

15  29  35.98 

9.446S 

19  55    2.6 

6U81 

5 

17  32  47.90 

9.6691 

21  41  39.7 

1.377 

6 

15  32    2.94 

9.4ft93 

20    0  27.9 

6.369 

6 

17  35  27.08 

9.6638 

21  40  12.3 

1.686  ; 

7 

15  34  30.26 

9.4689 

20    5  46.0 

6.949 

7 

17  38    6.36 

9.6664 

21  38  35.4 

1.696 

8 

15  36  57.93 

9.4649 

20  10  56.9 

6.191 

8 

17  40  45.73 

9.6668 

21  36  48.9 

1.664 

9 

15  39  25.96 

9.4701 

20  16    0.5 

4.998 

9 

17  43  25.18 

9.6689 

21  34  52.9 

9U>14 

10 

15  41  54.34 

9.4760 

20  20  56.7 

4.674 

10 

17  46    4.71 

9.6603 

21  32  47.2 

9.174 

11 

15  44  23.08 

9.4818 

20  25  45.4 

4.749 

11 

17  48  44.30 

9.6603 

21  30  32.0 

9.333 

12 

15  46  52.16 

9.4876 

20  30  26.6 

4.693 

12 

17  51  23.95 

9.6619 

21  28    7.2 

9.493  ; 

13 

15  49  21.58 

9.4989 

20  35    0.2 

4.496 

13 

17  54    3.65 

9.6691 

21  25  32.8 

9UK68 

14 

15  51  51.35 

9^980 

20  39  26.1 

4.368 

14 

17  56  43.40 

9.6626 

21  22  48.8 

9.813 

15 

15  54  21.45 

9.6046 

20  43  44.3 

4.937 

15 

17  59  23.18 

9.6633 

21  19  55.2 

9.979 

i  16 

15  56  51.89 

9.6101 

20  47  54.6 

4.106 

16 

18    2    2.JJ9 

9.6637 

21  16  52.1 

3.181 

17 

15  59  22.66 

9J(166 

20  51  57.1 

8.976 

17 

18    4  42.82 

9.6689 

21  13  39.4 

8.S91 

18 

16    1  53.76 

9JW10 

20  55  51.6 

3.849 

18 

18    7  22.66 

9.6641 

21  10  17.2 

3.460 

19 

16    4  25.18 

9.6963 

20  59  38.1 

8.707 

19 

18  10    2.51 

9.6641 

21    6  45.4 

8.609 

20 

16    6  56.91 

9.6316 

21    3  16.5 

3.679 

20 

18  12  42.35 

9.6639 

21    3    4.1 

3.768 

21 

16    9  28.96 

9.6367 

21    6  46.8 

3U36 

21 

18  15  22.18 

9.6637 

20  59  13.3 

3.996 

22 

16  12    1.32 

9.6418 

21  10    8.8 

8J298 

22 

18  18    1.99 

9.6683 

20  55  13.0 

4X88 

23 

16  14  33.98 
SII 

9.6468 

NDAY 

S.21  13  22.6 
26. 

8.160 

23 

18  20  41.78 
TUI 

9.6696 
ilSDA^ 

S.20  51    3.3 

'  28. 

4.940 

f 

0 

16  17    6.94 

9.6618 

S.21  16  28.0 

8J>90 

0 

18  23  21.53 

9.6699 

S.20  46  44 JJ 

4.397 

1 

16  19  40J20 

9.6567 

21  19  25.0 

9.880 

1 

18  26    1.24 

9.6614 

20  42  15.6 

4.664 

2 

16  22  13.75 

9.6616 

21  22  13.6 

9.738 

2 

18  28  40.90 

9.6606 

20  37  37.7 

4.709 

3 

16  24  47.59 

9.6663 

21  24  53.6 

9.696 

3 

18  31  20.50 

9.6694 

20  32  50.5 

4.864 

4 

16  27  2L71 

9.6700 

21  27  25.0 

9.469 

4 

18  34    0.03 

9.6683 

20  27  54.0 

64^19 

5 

16  29  56.10 

9.6764 

21  29  47.8 

9.307 

5 

18  36  3J>.50 

9.6679 

20  22  48.2 

6.173 

6 

16  32  30.76 

9.6799 

21  32    1.9 

9.169 

6 

18  39  18.8J) 

9.6668 

20  17  33.2 

6.397 

7 

16  35    5.69 

9.6843 

21  34    7.3 

9.016 

7 

18  41  58.19 

9.6643 

20  12    9.0 

6U79 

8 

16  37  40.87 

9.6886 

21  36    3.8 

1.868 

8 

18  44  ;)7.40 

9.6697 

20    6  35.7 

6.631 

9 

16  40  16.30 

9.6926 

21  37  51.5 

1.791 

9 

18  47  16.51 

9.6610 

20    0  53.3 

6.789 

10 

16  42  51.98 

9.6967 

21  39  30.3 

1.679 

10 

18  49  55.52 

9.6499 

19  55    1.8 

6.933 

11 

16  45  27.90 

9.6007 

21  41    0.1 

M99 

11 

18  52  34.41 

9.6479 

19  49    1.3 

6.089  1 

12 

16  48    4.06 

9.6046 

21  42  20.9 

1.971 

12 

18  55  13.18 

9.6469 

19  42  51.9 

6.981 

,  13 

16  50  40.44 

9.6089 

21  43  32.6 

1.190 

13 

18  57  51.83 

9.6480 

19  36  33.6 

6.379 

14 

16  53  17.04 

9.6118 

21  44  a5.3 

0.968 

14 

19    0  30.34 

9.ft:07 

19  30    6.4 

6.697 

15 

16  55  53.86 

9.6164 

21  45  28.8 

0.816 

15 

19    3    8.71 

9.6383 

19  23  30.4 

6.678 

16 

16  58  30.89 

9.6188 

21  46  13.2 

0.663 

16 

19    5  46.94 

3.6369 

19  16  45.7 

6.017 

17 

17    1    8.12 

9.6991 

21  46  48.3 

0.608 

17 

19    8  25.02 

9.6333 

19    9  52.4 

6.960 

18 

17    3  45.54 

9.6969 

21  47  14.2 

0.364 

18 

19  11    2.94 

9.6307 

19    2  50.5 

7.103 

|19 

17    6  23.15 

9.6989 

21  47  :K).8 

0.199 

19 

19  13  40.70 

9.6979 

18  55  40.0 

7.S46 

20 

17    9    0.93 

9.6319 

21  47  38.1 

04M4 

20 

19  16  18.29 

9.6961 

18  48  21.1 

7.386 

21 

17  11  38.89 

9.6341 

21  47  SiU 

0.119 

21 

19  18  55.71 

9.6991 

18  40  53.8 

7.694 

1  22 

17  14  17.02 

9.6368 

21  47  24.7 

0.969 

22 

19  21  32.94 

9.6190 

18  33  18.2 

7.609 

1  23 

17  16  55.30 

9.6393 

21  47    3.8 

0.497 

23 

19  24    9.99 

9.6160 

18  25  34.4 

7.798 

;24 

17  19  33.73 

9.6418 

S.21  46  3:^.5 

0.6ai 

24 

19  26  46.85 

9.6156 

S.18  17  42.4 

7.934 
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GREENWICH 

MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AMensloa. 

DIfl. 
fbrlm 

Diff. 
forlm. 

Hoar. 

Bl^Aaeeniloii. 

DHL 
fbrlm. 

DttibmAm. 

DIfL 
IbrlB. 

WED] 

NESD. 

^Y  39. 

FBIDAY 

81. 

0 

h     m      1 
19  26  46.85 

• 

SAili  4siA 

N 
7.084 

0. 

h     m      1 
21  27  24.88 

• 

1.4080 

S.  9*'49'2d!6 

19.501 

1 

19  29  23.51 

9Mm 

18    9  42.3 

8.069 

1 

2129  48.92 

9.8068 

9  36  49.5 

19.646 

2 

19  31  59.97 

%&M 

18    1  34.1 

8.908 

2 

21  32  12.68 

9.8087 

9  24    9ii 

19.607 

3 

19  34  36.22 

9UI03ft 

17  53  18.0 

8.884 

3 

21  34  36.17 

9J803 

9  11  25.8 

19.748 

4 

19  37  12.27 

3.M0O 

17  44  54.0 

6.464 

4 

21  36  59.38 

9.8846 

8  58  39.4 

19.707 

5 

19  39  48.10 

9.M64 

17  36  22.3 

8.508 

5 

21  39  22.32 

9.8801 

8  45  50ii 

19.844 

6 

19  42  23.72 

^Mn 

17  27  42.9 

8.730 

6 

21  41  44.99 

9.3756 

8  32  58.2 

13.888 

7 

19  44  59.11 

9.0679 

17  18  55.9 

8.847 

7 

21  44    7.39 

9.8711 

8  20    3.6 

13^1 

8 

19  47  34.27 

9.5841 

17  10    1.3 

8.973 

8 

21  46  29.52 

9.8666 

8    7    6.5 

13.079 

9 

19  50    9.20 

9.6803 

17    0  59.3 

90106 

9 

21  48  51.38 

3.8693 

7  54    7.0 

18.019 

1  10 

19  52  43.90 

9.A78S 

16  51  49.9 

9.3n 

10 

21  51  12.96 

9.8678 

7  41    5.1 

18.060 

1  11 

19  55  18.36 

i^TB 

16  42  33.3 

0.387 

11 

21  53  34.32 

9.8686 

7  28    1.0 

19MB6 

;  12 

19  57  52.57 

9.A683 

16  33    9.5 

0U56 

12 

21  65  55.40 

9.8493 

7  14  54.8 

13.190 

■  13 

20    0  26.54 

9.0641 

16  23  38.6 

0.673 

13 

21  58  leJXi 

9.3448 

7    1  46.6 

13.163 

14 

20    3    0.26 

9.6600 

16  14    0.7 

0.688 

14 

22    0  36.78 

9.3406 

6  48  36.5 

13.188 

15 

20    5  33.73 

9.6667 

16    4  16.0 

0.803 

•15 

22    2  57.09 

9.8863 

6  35  24.6 

18.313 

16 

20    8    6.94 

3.6614 

15  54  24.5 

0.014 

16 

22    5  17.14 

9.8331 

6  22  11.0 

13.340 

17 

20  10  39.90 

9.6479 

15  44  26.3 

ioa»6 

17 

22    736.94 

9.8380 

6    8  55.8 

13.S66 

18 

20  13  12.60 

9.6438 

15  34  21.5 

10.134 

18 

22    9  56.50 

9JI380 

5  55  39.1 

18.300 

19 

20  15  45.03 

9.6I8S 

15  24  10.2 

10.343 

19 

22  12  15.81 

9.3108 

5  42  21.0 

18.813 

20 

20  18  17J20 

9.6no 

15  13  52^ 

10.848 

20 

22  14  34.88 

9.8158 

5  29    1.7 

18.883 

21. 

20  20  49.10 

9.6304 

15    3  28.5 

10.463 

21 

22  16  53.71 

9.8118 

5  15  41iJ 

13.363 

22 

20  23  20.73 

9.6340 

14  52  58.3 

10.664 

22 

22  19  12.30 

9.8078 

5    2  19.5 

18.370 

23 

20  25  52i)9 

9.6304 

S.14  42  22.0 

10.664 

23 

22  21  30.65 

9.8080 

&  4  48  56.9 

18.886 

THI] 

RSDA 

Y   30, 

SATURDj 

VY,  AUGUST  1. 

0 

1 
2 

20  28  23.18 
20  30  53.99 
20  33  24.52 

9.6166 

S.14  31  39.8 
14  20  51.7 
14    9  57.8 

10.763 

0 

1    22  23  48.77 

9.8001 

|S.  4  35  33.31   i8jao 

9U»113 
9.6060 

10.860 
10.046 

3 

20  35  &1.78 

9.6000 

13  58  58.2 

M.080 

4 

20  38  24.76 

9U07S 

13  47  53.1 

11.181 

5 

20  40  54.46 

9.4097 

13  36  42.5 

11.399 

6 

20  43  23.88 

9.4870 

13  25  26i» 

11.810 

PHASES 

OF  THE  MOON.  *        || 

7 
8 

20  45  53.01 
20  48  21.86 

9.4883 

13  14    5.3 
13    2  39.0 

11.806 

9«4786 

11.481 

9 

20  50  .50.43 

9.4787 

12  51    7.6 

11.564 

d        h       m 

7    10    29.0 
15    10    53.3 

10 
11 

20  53  18.71 
20  55  46.71 

9.4090 
9.4648 

12  39  31.3 
12  27  50.1 

11.646 
11.736 

C  Last  Quarl 
0  New  Moon 
3)  First  Quar 
O  Full  Moon 

ter,  .    . 

12 
13 
14 

20  56  14.43 

21  0  41.86 
21    3    9.00 

9.4606 
9.4648 
9.4600 

12  16    4.3 
12    4  13.9 
11  52  18.9 

11.803 
11.878 
11.063 

1      •    • 
ter,  .    . 
,  .    .    • 

23      9    32.4 
30      1    33.8 

15 

16 

21    5  35.86 
21    8    2.44 

9i446t 
9.4406 

11  40  19.6 
11  28  16.0 

13.034 
13.096 

17 

21  10  28.73 

9.4856 

11  16    8.2 

13.163 

4        h 

18 
19 
20 
21 

21  12  54.74 
21  15  20.47 
21  17  45.91 
21  20  11.07 

9.4819 
9.4364 
9.4317 
9.4170 

11    3  564 
10  51  40.7 
10  39  21.1 
10  26  57.8 

13.330 
19.304 
13.867 
13.418 

(T  Perigee, 
<r   Apogee, 
C  Perigee, 

.    .      1      3.5 

.  .   15    ao 

.    .    29    13 

^ 

22 

21  22  a5.95 

9.4134 

10  14  30.9 

13.478 

23 

21  25    0.56 

3.4077 

10    2    0.4 

13.636 

24 

21  27  24.88 

3.4080 

S.  9  49  26.6 

13.601 

16 
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XIII. 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

1 

H 

Star'i  NaaM 

X^oon. 

P.L. 
of 

TTTh. 

P.L. 
of 

Vlh. 

P.L. 

of 

JXJ^ 

P.L. 

of 

1 

Podtton. 

DUL 

DIIL 

DUL 

Difl. 

Jupiter 

Spica 

Stares 

w. 

84°  16*  5& 

1996 

8gl0  3f 

1996 

88°   4    « 

1999 

8^S/d\      9000 

w. 

80  23  47 

1997 

82  18  13 

.1997 

84  12  39 

1968 

86    7    3     wo 

w. 

35    836 

9007 

37    1  59 

9008 

38  55  28 

9001 

40  49    0     9000 

Fomalhaat 

E. 

54  20  19 

37ftl 

52  44.47 

9798 

51  10  10 

9889 

49  36  33     9899 

aPerasi 
a  Anetia 

E. 

69  33  30 

SI96 

67  43  10 

9130 

65  52  57 

9136 

64    2  52 

9148 

E. 

112  34    1 

9007 

110  40  37 

9006 

108  47  12 

9006 

106  53  46 

9006 

2 

Jupiter 

Spica 

Antares 

W. 

99  24  42 

9091 

101  17  44 

9090 

103  10  37 

9084 

105    3  18 

9049 

W. 

95  38    2 

1989 

97  31  53 

1996 

99  25  34 

9008 

101  19    4 

9010 

W. 

50  16  29 

9011 

52    9  46 

9016 

54    255 

9093 

55  55  54 

9080 

Fomalhaut 

E. 

42    8  16 

8380 

40  43  41 

8891 

39  21  14 

8617 

38    1    9 

8669 

aPegaa 
a  Anetis 

E. 

54  56    1 

9903 

53    738 

9990 

51  19  40 

9939 

49  32  11 

9360 

E. 

97  27  22 

909S 

95  34  24 

9030 

93  41  36 

9036 

91  48  58 

9044 

3 

Antares 

W. 

65  17  50 

907S 

67    9  30 

9086 

69    0  52 

9096 

70  51  57 

9100 

aPe^ 
a  Anetis 

E. 

40  43  54 

9410 

39    034 

9461 

37  18  12 

9498 

35  36  56 

9660 

E. 

82  29    7 

9099 

80  37  56 

9104 

78  47    3 

9117 

76  56  30 

9180 

Aldebaraa 

E. 

115  35  47 

9070 

113  44  16 

9090 

111  53    2 

9109 

110    2    6 

9118 

4 

Antares 

W. 

80    226 

9m 

81  51  28 

9199 

83  40    8 

9908 

85  28  24 

9998 

a  A^uilaB 
a  Anetis 

W. 

35  32  12 

8740 

36  48  17 

8696 

38    624 

8696 

39  26  19 

8449 

E. 

67  49    0 

9904 

66    0  38 

9990 

64  12  41 

9937 

62  25    9 

9966 

Aldebaraa 

E. 

100  52  13 

9189 

99    3  18 

9196 

97  14  45 

9919 

95  26  35 

9998 

Sun 

E. 

134  18  39 

9406 

132  36  37 

9489 

130  54  58 

9498 

129  13  42 

9014 

5 

Antares 

W. 

94  23  45 

9807 

96    9  35 

9894 

97  55    0 

9849 

99  39  59 

9810 

a  Ac^uilaB 
a  Anetis 

W. 

46  25  32 

8m 

47  52    9 

3146 

49  19.23 

3119 

50  47    9 

8098 

E. 

53  34    5 

9848 

51  49  15 

9368 

50    4  54 

9889 

48  21    3 

9410 

Aldebaraa 

E. 

86  31  47 

9811 

84  46    3 

9898 

83    0  45 

9346 

81  15  52 

9868 

Sun 

E. 

120  53  14 

9609 

119  14  22 

9690 

117  35  54 

9638 

115  57  51 

9667 

6 

a  Aquila 
Fomalbaut 

W. 

58  11    3 

8049 

59  40  24 

8088 

61    9  50 

8036 

62  39  18 

8087 

W. 

35    246 

4311 

36    9  28 

4179 

37  18  14 

4063 

38  28  52 

8909 

a  Arietis 

E. 

39  49  27 

9099 

38    8  44 

9646 

36  28  35 

9679 

34  49    1 

9699 

Aldebaran 

E. 

72  37  47 

9468 

70  55  27 

9470 

69  13  32 

9486 

67  32    2 

96C0 

Sun 

• 

E. 

107  53  55 

9761 

106  18  23 

9769 

104  43  15 

9788 

103    8  32 

9806 

7 

a  Aquil® 

W. 

70    5  55 

8067 

71  34  57 

8066 

73    350 

8078 

74  32  33 

8089 

Fomalhaat 

\V. 

44  43    4 

8684 

46    1    2 

8699 

47  19  45 

8666 

48  39    7 

8696 

Aldebaran 

E. 

59  10  45 

9696 

57  31  43 

9619 

55  53    5 

9099 

54  14  50 

9647 

Sun 

E. 

95  20  59 

9899 

93  48  39 

9016 

92  16  41 

9986 

90  45    6 

9968 

8 

a  Aqoil® 

W. 

81  53  13 

8183 

83  20  42 

8146 

84  47  57 

8168 

86  14  57 

8170 

Fomalhaat 

W. 

55  23  10 

8494 

56  44  59 

U18 

58    7    1 

8409 

59  29  15 

8894 

a  Peffasi 
Aldebaran 

W. 

34    7    5 

8161 

35  34  13 

3181 

37    1  45 

3116 

38  29  36 

8108 

E. 

46    9  25 

9789 

44  33  28 

9749 

42  57  53 

9766 

41  22  40 

9788 

Sun 

E. 

83  12  34 

8086 

81  43    6 

8069 

80  13  57 

8068 

78  45    8 

8088 

9 

a  AquUsB 

W. 

93  26    5 

8987 

94  51  30 

8969 

96  16  38 

8966 

97  41  29 

8981 

Fomalhaat 

W. 

6622    5 

8876 

67  44  49 

8876 

69    733 

8876 

70  30  17 

88n 

Aldebaran 

W. 

45  51  37 

8076 

47  20  17 

8074 

48  48  58 

8078 

50  17  40 

8074 

E. 

33  32  10 

9860 

31  59  11 

9887 

30  26  36 

9906 

28  54  25 

9996 

Sun 

E. 

71  25  36 

8166 

69  58  34 

3160 

68  31  48 

3189 

67    5  17 

8106 

10 

a  AquilsB 

W. 

104  41  16 

8861 

106    4  17 

8878 

107  26  59 

3396 

108  49  21 

8414 
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a  Anetu 
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a  Pegasi 
a  Anetb 
Aldebaran 

Antares 
a  Aquilae 
a  Aneds 
Aldebaran 
Sun 

Antares 
a  Aqm\sB 
a  Anetifl 
Aldebaran 
Sun 

a  Aquilas 
Fomalhaut 
a  Arietis 
Aldebaran 
Sun 


w. 

E. 
£. 
£. 


Iter        W. 
Splca  W. 

Antares  W. 
Fomalhaut  £. 
a  Fepai  £. 
a  Anetis       £. 


a  AqniliB 
Fomalhaat 
a  Pegasi 
Aldebaran 
Sun 

a  AqnilaB 
Fomalhaat 
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Aldebaran 
Sun 

g  Aqalla 
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P.L. 

of 

DIfl. 


w. 

£. 
£. 
£. 

W. 

w. 

E. 
E. 
£. 

W. 

w. 

£. 
E. 
E. 

W. 
W. 
£. 
E. 
£. 


a  Aqailie  W. 
Fomalhaat  W. 
Aldebaran  E. 
Sun  E. 


W. 

W. 

W. 

E. 

£. 

W 
W. 
W. 
E. 
£. 

W. 


91  51  1^ 

88  1  25 
42  43  34 

48  4  4 
62  12  59 

105  0  21 

106  55  46 
103  12  22 

57  48  42 
36  43  41 
47  45  13 

89  56  32 

72  42  43 
33  56  52 

75  6  17 
108  11  27 

87  16  17 
40  47  48 
60  38  3 
93  38  49 
127  32  48 

101  24  33 
52  15  21 
46  37  42 
79  31  24 

114  20  14 

64  8  45 
39  41  9 
33  10    4 

65  50  57 
101  34  14 

76  1    5 

49  59  4 
52  36  59 
89  13  53 

87  41  42 
60  51  38 
39  57  42 
39  47  50 

77  16  38 

99  6  3 
71  53  0 
51  46  21 
27  22  39 
65  39  2 

110  11  22 


1973 
9001 
9053 
9149 


90ft9 
9019 
9017 
8097 
9986 
9059 

9191 
9600 
9I4S 
9190 

99S0 
8S70 
9979 
9944 
9581 

9876 
8061 
9481 
9881 
9676 

8089 
8876 
9697 
9594 
9836 

8091 
8497 
9664 
9909 

8168 
8808 
8093 
9799 
8098 

8996 
8879 
8076 
.9946 
8906 

8489 


XV^ 


89  55  43 

44  36  7 
46  32  51 
60  23  19 

103  6  59 

108  48  0 

105  5  27 
59  41  19 
35  29  7 

45  58  50 

88  4  19 

74  33  10 
32  18  9 
73  16  24 

106  21  7 

89  3  46 
42  10  39 
58  51  23 
91  51  27 

125  52  18 

103  8  42 
53  43  54 
44  54  51 
77  47  22 

112  43  2 

65  38  9 

40  54  53 
31  31  46 
64  10  17 

100  0  20 

77  29  26 
51  19  31 
50  59  31 
87  43  1 

89  8  12 
62  14  8 

41  26  0 
38  13  21 

75  48  26 

100  30  19 
73  15  41 
53  15  0 
25  51  19 
64  13  2 

111  33    2 


P.L. 

or 
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9006 
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9009 

8019 
9169 
9010 

2069 
9038 
9045 
4017 
9811 
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2677 
9166 
9189 


8810 


9549 

9894 
8066 

9458 
9888 
2694 

8049 
8808 

9667 
9549 
9BU 

8101 
84ff5 
9081 


8197 
8884 

8087 
9817 
8118 

8819 
8861 
8076 
9969 
8990 

84511 


XVUP*. 


95  3^1^ 
91  49  56 
46  29  38 
45  3  2 
58  33  54 
101  13  41 

110  39  58 
106  58  18 

61  33  43 
34  17  44 
44  13 
86  12  19 

76  23  16 

30  40  58 

71  26  53 

104  31  8 

90  50  50 
43  34  39 
57  5  9 
90  4  29 
124  12  13 

104  52  25 
55  12  45 
43  12  31 
76  3  45 

111  6  14 

67  730 
42  9  52 
29  54  9 

62  30  2 
98  26  49 

78  57  34 
52  40  23 
49  22  26 
86  12  31 


P.L. 

or 

DUL 


9010 
1979 
9004 
8096 

9174 
9014 

9078 
9087 
2058 
4986 
9841 
2071 

9148 
9765 
9178 
9158 

9979 
18350 
9809 
9977 
9066 

9419 
8056 
9475 
9416 
9718 


8789 


9560 


8111 


8008 


XXJh. 


90  34  25 

8909 

63  36  43 

8879 

42  54  26 

8081 

36  39  16 

9834 

74  20  32 

8197 

101  54  17 

8838 

74  38  19 

8885 

54  43  36 

8081 

24  20  28 

9903 

62  47  16 

8983 

112  54  21 

8471 

9/3l'3f 
93  44  3 
48  23  6 

43  34  47 
56  44  47 
99  20  28 

112  31  39 

108  50  54 

63  25  54 
33  9  52 

42  28  7 
84  20  35 

78  13  2 

29  5  31 

69  37  45 

102  41  30 

92  37  30 

44  59  39 

55  19  23 
88  17  56 

122  32  31 

106  35  43 

56  41  49 
41  30  43 
74  20  33 

109  29  52 

68  36  46 

43  25  58 
28  17  14 
60  50  11 
96  53  42 

80  25  30 
54  1  37 
47  45  44 
84  42  22 

92  0  23 

64  59  23 

44  22  59 
35  5  31 
72  52  55 

103  17  56 
76  0  53 
56  12  9 
22  50  7 
61  21  45 


P.L. 
of 
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9015 
1084 
9007 
8183 
9188 
9018 

9085 

9048 
9068 
4480 
9878 
9081 

9168 
2846 
9188 
9167 


8314 
9838 
9294 
9684 

9480 
8047 
9498 
9484 
2789 

8059 
8663 
9799 
2577 
9881 

8199 
8488 
9716 
8030 


8878 
8077 


8149 


8019 
8948 


114  15  17   8499 
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P.L. 
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of 

TTIh. 

of 
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of 
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of 
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DIM. 
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Fomalhaut 

W. 

7f2d^ 

SS99 

78°  4^  4^ 

8806 

80   8'  k!! 

8401 

81°  30*  25! 

8407 

a  Pegasi 

w. 

57  40  38 

8067 

59    9    3 

8091 

60  37  23 

*  8096 

62    539 

8099 

Sra 

E. 

59  56  27 

asw 

58  31  23 

8966 

57    6  32 

8976 

55  41  53 

8986 

11 

Fomalhaut 

W. 

8820    5 

8488 

89  41  39 

8444 

91    3    6 

8469 

92  24  24 

8460 

a  Pe^asi 
a  Aneds 

w. 

69  25  41 

8131 

70  63  25 

8136 

72  21    4 

819S 

73  48  38 

8134    * 

w. 

25  48  49 

8140 

27  16    3 

8186 

28  43  29 

8198 

30  11     5 

3191    1 

Sun 

E. 

48  41  34 

8886 

47  18    3 

8844 

45  54  42 

8861 

44  3130 

3300 

12 

Fomalhaut 

W. 

99    838 

8008 

100  28  59 

8618 

101  49    9 

8698 

103    9    8 

8634 

a  Anetia 

W. 

81    5    7 

81M 

^32    9 

8160 

83  59    6 

8164 

85  25  58 

3108 

W. 

37  30  28 

8108 

38  58  28 

8106 

40  26  30 

8106 

41  54  32 

8106 

Sun 

E. 

37  37  50 

8899 

36  15  32 

8406 

34  53  22 

8414 

33  31  21 

8491 

17 

Sun 

W. 

17  28  33 

8610 

18  48  39 

8f00 

20    9    3 

8488 

21  29  41 

8476 

Saturn 

E. 

49  42  48 

8188 

48  15  24 

8188 

46  48    0 

8188 

45  20  36 

3138 

Jupiter 

E. 

67  58  27 

8107 

66  30  26 

8106 

65    223 

8103 

63  34  17 

3100    1 

Spica 

E. 

70  37  38 

8056 

69    8  35 

8064 

67  39  29 

8061 

66  10  19 

8047 

18 

Sun 

W. 

28  15  48 

8499 

29  37  32 

8491 

30  59  25 

8418 

32  21  27 

8406 

Saturn 

E. 

•  38    3  40 

8143 

36  36  21 

8148 

35    9    4 

8146 

33  41  49 

3148 

Jupiter 

E. 

56  12  54 

8086 

54  44  26 

8083 

53  15  54 

8078 

51  47  17 

8073 

Spica 

E. 

58  43  26 

8039 

57  13  49 

8096 

55  44    7 

8090 

54  14  19 

8916 

Antares 

E. 

104  11  24 

8048 

102  42    4 

8088 

101  12  38 

8088 

99  43    6 

8098 

19 

Sun 

W. 

39  13  47 

8866 

40  36  42 

8868 

41  59  46 

8360 

43  23    0 

8341 

Jupiter 
Spica 

E. 

44  22  58 

8063 

42  53  51 

8048 

41  24  38 

8644 

39  55  20 

8089 

E. 

46  43  43 

3988 

45  13  15 

3981 

43  42  39 

9974 

42  11  54 

9968 

Antares 

E. 

92  13  48 

8000 

90  43  35 

3098 

89  13  14 

9966 

87  42  44 

9969 

20 

Sun 

W. 

50  21  42 

8996 

51  45  59 

8986 

53  10  27 

8976 

54  35    7 

8966 

Regulns 

W. 

20  11  40 

8089 

21  40    3 

8061 

23    9    0 

8034 

24  38  30 

8011 

Jupiter 
Spica 

E. 

32  27  27 

8018 

30  57  37 

8016 

29  27  43 

8613 

27  57  46 

8010 

E. 

34  35  58 

39S1 

33    4  18 

3999 

31  32  27 

9914 

30    0  26 

9906 

Antares 

E. 

80    7  59 

3941 

78  36  32 

9989 

77    4  54 

9994 

75  33    6 

9916 

21 

Sun 

W. 

61  41  40 

8909 

63    7  39 

8196 

64  33  53 

8183 

66    0  22 

8170 

Regulus 

W. 

32  12  32 

3917 

33  44  29 

9901 

35  16  47 

9886 

36  49  25 

9889 

Venus 

W. 

16  38    9 

840T 

18    0  18 

8864 

19  23  16 

8396 

20  46  57 

8999 

Antares 

E. 

67  51    6 

3806 

66  18    3 

9S66 

64  44  47 

9846 

63  11  17 

9838 

a  AquilsD 

E. 

118  23  52 

U16 

117    1  53 

8888 

115  39  23 

3863 

114  16  24 

«• 

22 

Sun 

W. 

73  16  45 

8169 

74  44  52 

8067 

76  13  17 

8073 

77  42    1 

8967 

Regulus 

W. 

44  37  38 

3799 

46  12  17 

9776 

47  47  17 

9760 

49  22  37 

9744 

Venus 

W. 

27  53  56 

8166 

29  20  47 

8143 

30  48    4 

3191 

32  15  48 

8101 

Antares 

E. 

55  20    1 

3774 

53  44  59 

3761 

52    9  40 

9749 

.50  34    5 

9736 

a  Aquilo 

E. 

107  14  34 

8994 

105  48  53 

8904 

104  22  48 

8183 

102  56  19 

8163 

23 

Sun 

W. 

85  10  25 

99n 

86  41    6 

9961 

88  12    8 

9944 

89  43  31 

9997 

Regulns 

W. 

57  24  32 

3061 

59    2    0 

9647 

60  39  51 

9631 

62  18    4 

9616 

Venus 

W. 

39  40  41 

8001 

41  10  53 

9961 

42  41  30 

9909 

44  12  31 

9941 

Saturn 

W. 

24  55  45 

3686 

26  29  26 

9801 

28    3  52 

9no 

29  38  59 

3741 

Antares 

E. 

42  31  50 

9670 

40  54  30 

9667 

39  16  52 

9644 

37  38  57 

9931 

a  AquiliB 

E. 

95  38    4 

8070 

94    9  18 

8068 

92  40  11 

8036 

91  10  43 

8090 

XTI. 


JULY,    1863. 


125 


GREENWICH  MEAN 

riMF*. 

LUNAR  DISTANCES 

. 

^4 
10 

Stu'i  Nu 

M 
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P  L. 
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of 

XY^ 
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Dlff. 
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of 
Dlff. 

XXJb. 

of 
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- 

Fomalliaut 

w. 

»£5dd 

U19 

8iU^9 

U17 

85°36'3l 

8434 

86°58'2i' 

8431 

a  Pegasi 

w. 

63*33  50 

8103 

65    1  56 

3108 

66  29  56 

3113 

67  57  51 

8116 

Sun 

E. 

54  17  27 

9»1 

52  53  12 

8806 

51  29    8 

8317 

50    5  16 

8336 

11 

Fomalhaat 

W. 

93  45  33 

8468 

95    6  33 

8476 

96  27  24 

34^ 

97  48    6 

8493 

a  Pe^^ 
a  Anetb 

W. 

75  16    6 

siss 

76  43  29 

8143 

78  10  47 

3147 

79  38    0 

3163 

W. 

31  38  49 

8118 

33    6  39 

3114 

34  34  32 

3110 

36    2  29 

8109 

Sun 

E. 

43    828 

8868 

41  45  35 

8876 

40  22  51 

8384 

39    0  16 

8393 

12 

Fomalhaut 

W. 

104  28  55 

8646 

105  48  29 

8667 

107    7  50 

8669 

108  26  58 

8583 

a  Pe^ 
a  Anetis 

W. 

86  52  46 

8173 

88  19  29 

8176 

89  46    7 

3179 

91  12  41 

8183 

W. 

43  22  34 

8106 

44  50  36 

8106 

46  18  38 

3107 

47  46  39 

3106 

Sux 

E. 

32    928 

8498 

30  47  43 

8436 

29  26    6 

8443 

28    4  38 

8450 

17 

Sun 

AV. 

22  50  32 

8466 

24  11  35 

8466 

25  32  49 

8446 

26  54  14 

8438 

Saturn 

E. 

43  53  12 

8188 

42  25  48 

8J88 

40  58  24 

3138 

39  31     1 

8140 

Jupiter 

E. 

62    6    7 

8007 

60  37  54 

8006 

59    9  38 

3091 

57  41  18 

8088 

Spica 

E. 

64  41    5 

8044 

63  11  47 

8041 

61  42  25 

3087 

60  12  58 

8033 

18 

Sun 

W. 

33  43  37 

8898 

35    5  56 

8890 

36  28  24 

8883 

37  51     1 

8374 

Saturn 

E. 

32  14  38 

8163 

30  47  53 

8168 

29  20  34 

8166 

27  53  43 

3178 

Jupiter 

E. 

50  18  35 

8070 

48  49  49 

8066 

47  20  57 

8061 

45  52    0 

8067 

Spica 

E 

52  44  25 

8010 

51  14  25 

8006 

49  44  18 

3999 

48  14    4 

3993 

Antarefl 

E. 

98  13  28 

8033 

96  43  43 

8018 

95  13  52 

8013 

93  43  54 

8006 

19 

Sun 

W. 

44  46  24 

8883 

46    9  58 

8S94 

47  33  42 

3314 

48  57  37 

8306 

Jupiter 

E. 

38  25  56 

8086 

36  56  27 

8080 

35  26  52 

8036 

33  57  12 

8033 

Spica 

E. 

40  41     1 

3961 

39    9  59 

3064 

37  38  48 

3946 

36    7  28 

3939 

All  tares 

E. 

86  12    6 

3978 

84  41  19 

3966 

83  10  22 

3966 

81  39  16 

3949 

20 

Sun 

W. 

56    0    0 

8364 

57  25    5 

8348 

58  50  23 

.  8381 

60  15  55 

8330 

ReguluB 

W. 

26    8  29 

3900 

27  38  54 

3900 

29    943 

3951 

30  40  57 

3936 

Jupiter 

E. 

26  27  46 

"SOOO 

24  57  45 

8010 

23  27  45 

8013 

21  57  48 

8017 

Spica 

E. 

28  28  13 

3806 

26  55  49 

3887 

25  23  13 

3878 

23  50  26 

3868    i 

Antares 

E. 

74    1    6 

3906 

72  28  55 

3896 

70  56  31 

3887 

69  23  55 

3876 

21 

Sun 

W. 

6727    7 

8168 

68  54    7 

8144 

70  21  23 

8131 

71  48  55 

8116 

Regains 

W. 

38  22  23 

3064 

39  55  41 

3888 

41  29  20 

3833 

43    3  19 

3807 

Venus 

W. 

22  11  17 

8364 

23  36  11 

8337 

25    1  36 

8311 

26  27  32 

3188 

Antares 

E. 

61  37  32 

3831 

60    332 

3810 

58  29  17 

3798 

56  54  47 

3786 

a  Aquilie 

E. 

112  52  56 

8814 

111  29    1 

8390 

110    4  3^ 

8168 

108  39  49 

8346 

22 

Sun 

W. 

79  11    3 

8043 

80  40  24 

8096 

82  10    5 

8010 

83  40    5 

3904 

Regulns 

W. 

50  58  18 

3730 

52  34  19 

3713 

54  10  42 

3607 

55  47  26 

3661 

Venus 

W. 

33  43  57 

8080 

35  12  31 

8060 

36  41  30 

8040 

38  10  53 

8030 

Antares 

E. 

48  58  13 

3738 

47  22    4 

3710 

45  45  37 

3696 

44    8  52 

3684 

a  Aquilffi 

E. 

101  29  26 

8144 

100    2  10 

8134 

98  34  30 

8106 

97    628 

8068 

23 

Sun 

W. 

91  15  16 

3900 

92  47  23 

3893 

94  19  52 

3874 

95  52  44 

3867 

Regulns 

W. 

63  56  39 

3698 

65  35  37 

3660 

67  14  59 

3664 

68  54  44 

3646 

Venus 

W. 

45  43  58 

3933 

47  15  49 

3901 

48  48    6 

3883 

50  20  48 

3863 

Samm 

W. 

31  14  44 

3718 

32  51    6 

3687 

34  28    3 

3663 

36    5  34 

3638 

Antares 

E. 

36    0  44 

3618 

34  22  14 

3606 

32  43  27 

3696 

31    4  25 

3583 

a  Aquilas 

E. 

89  40  55 

8004 

88  10  47 

3988 

86  40  19 

3973 

85    9  32 

!»d8 
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• 
GREENWICH  MEAN  ' 

riME. 

LUNAB  DISTANCES. 

Id 

Ster'sNuM 
and 

Noon. 

P.L. 
of 

np^ 

P.L. 
of 

Vlb. 

P.L. 
of 

IXh. 

P.L. 

^§ 

Position. 

Dlff. 

DUL 

DUL 

Oifl. 

24 

Sun 

w. 

97^25'5fi 

3838 

98' 59' 3^ 

3831 

100°33'3# 

3803 

102'   8'    2 

9784 

Regulua 

w 

70  34  53 

3530 

72  15  26 

3513 

73  56  22 

3494 

75  37  43 

9477 

Venus 

w- 

51  53  55 

3843 

53  27  28 

3838 

55    1  26 

3803 

56  35  50 

2784 

Saturn 

w- 

37  43  37 

3616 

39  22  11 

3593 

41     1  17 

3570 

42  40  53 

9548 

^§1 

w. 

19    5  44 

3683 

20  42  48 

36M 

22  20  43 

3610 

23  59  24 

9560 

w. 

16  31  32 

3A33 

18  12  14 

3508 

19  53  23 

9484 

21  34  59 

9465 

E. 

2925    7 

3«78 

27  45  35 

3564 

26    5  50 

3556 

24  25  55 

9551    1 

a  AquilaB 

E. 

83  38  27 

3946 

82    7    5 

8981 

80  35  26 

9919 

79    3  31 

9907    1 

25 

Sun 

W. 

110    6    6 

3693 

111  42  55 

3675 

113  20    8 

9657 

114  57  46 

9640 

Regulus 

W. 

84  10  39 

3389 

85  54  29 

3873 

87  38  43 

9855 

89  23  22 

9880 

Venus 

AV. 

64  34  18 

3685 

66  11  18 

3666 

67  48  44 

9646 

69  26  36 

9627 

Saturn 

W. 

51    6  12 

3446 

52  48  41 

3436 

54  31  38 

9408 

56  15    2 

9888 

Jupiter 
Spica 
a  Aquilffl 

W. 

32  22  15 

3497 

34    4  29 

3485 

35  47  14 

9414 

37  30  29 

9804    ' 

W. 

30    9  28 

3875 

31  53  39 

3857 

33  38  16 

9839 

35  23  18 

9893 

E. 

71  20  29 

3861 

69  47  20 

3855 

68  14    3 

9849 

66  40  39 

9846 

Fomalhaut 

E. 

98  45  12 

3851 

97  11  50 

3881 

95  38    2 

9811 

94    3  48 

9793 

26 

Sun 

W. 

123  11  50 

3553 

124  51  49 

3588 

126  32  10 

9531 

128  12  54 

9506 

Venus 

W. 

77  42  23 

3535 

79  22  48 

3517 

81    3  38 

3499 

82  44  52 

9489 

Saturn 

W. 

64  58  46 

3398 

66  44  48 

3381 

68  31  16 

3364 

70  18    9 

9348 

Jupiter 
Spica 

W. 

46  13  51 

3398 

47  59  53 

3381 

49  46  21 

3363 

51  33  15 

9347 

W. 

44  14  44 

3387 

46    2  16 

3331 

47  50  12 

3306 

49  38  31 

9190 

a  AquilflB 

E. 

58  53  25 

3859 

57  20  13 

3869 

55  47  14 

3863 

54  14  32 

9898 

Fonudhaut 

E. 

86    645 

3710 

84  30  18 

3697 

82  53  34 

3685 

81  16  34 

9674    . 

27 

Venus 

W. 

91  16  58 

3403 

93    030 

3888 

94  44  22 

3874 

96  28  34 

9861  ; 

Saturn 

W. 

79  18  20 

3178 

81    7  28 

3159 

82  56  57 

3146 

84  46  46 

9134 

Jupiter 
Spica 

W. 

60  33  42 

3170 

62  22  55 

3156 

64  12  29 

3148 

66    2  23 

9180 

W. 

58  45  47 

3118 

60  36  19 

3105 

62  27  11 

9003 

64  18  23 

9080 

a  Aquil® 

E. 

.46  38    0 

8050 

45    8  49 

8099 

43  40  38 

8157 

42  13  37 

8936    1 

Fomalhaut 

E. 

73    8  31 

3641 

71  30  32 

3639 

69  52  30 

3640 

68  14  29 

3643    1 

a  Pegasi 

E. 

90  28  25 

3366 

88  41  21 

3348 

86  53  58 

3383 

85    6  18 

3390 

28 

Jupiter 
Sptca 

W. 

75  16  24 

3076 

77    8    0 

3067 

78  59  50 

9050 

80  51  52 

9059    1 

W. 

73  38  46 

3037 

75  31  38 

3010 

77  24  43 

9011 

79  18    0 

9008 

Antares 

W. 

28  28  50 

3089 

30  20    6 

3074 

32  11  45 

9061 

34    345 

9048 

Fomalhaut 

E. 

60    6  13 

9690 

58  29  20 

3710 

56  52  53 

9783 

55  16  55 

9750 

a  Pegasi 

E. 

76    4    9 

3177 

74  15    7 

3173 

72  25  57 

9167 

70  36  40 

9168 

29 

Jupiter 
Spica 

W. 

9tf  14  33 

3036 

92    727 

3038 

94    025 

9031 

95  53  26 

9030 

W. 

88  46  55 

1978 

90  41    4 

1975 

92  35  17 

19T4 

94  29  33 

1979    1 

Antares 

W. 

43  27  46 

3008 

45  21     8 

3003 

47  14  37 

1999 

49    8  13 

1906 

Fomalhaut 

E. 

47  28    0 

3973 

45  57  12 

8086 

44  27  44 

8100 

42  59  45 

8198 

a  Pegasi 
a  Anetis 

E. 

61  29  30 

3165 

59  40  10 

3170 

57  50  57 

9176 

56    1  53 

9164 

E. 

104  15  28 

3016 

102  22  18 

3013 

100  29    3 

9010 

98  35  44 

9006 

90 

Antares 

W. 

58  36  48 

1996 

60  30  28 

1999 

6224    4 

9008 

64  17  34 

9007 

aPe^aa 
a  Anetis 

E. 

47    0  37 

3357 

45  13  34 

3380 

4327    5 

9806 

41  41  14 

9886    1 

E. 

89    8  57 

3018 

87  15  43 

3017 

85  22  35 

9031 

83  29  33 

9090 

31 

Antares 

W. 

73  42  58 

3041 

75a5  28 

9050 

77  27  44 

3060 

79  19  45 

9010    1 

a  Ac^uils 
a  Arietis 

W. 

31  34  17 

4338 

32  42  17 

4015 

33  53  42 

8685 

35    8    8 

8688 

E. 

74    6  53 

3065 

72  15    0 

3075 

70  23  22 

3086 

68  32    2 

9008 

Aldebaran 

E. 

107  10  31 

i044 

105  18    5 

3053 

103  25  53 

9063 

101  33  56 

9078 

XVIII. 
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34 

Sterol  NaoM 

P.L. 

P.L. 

P.L. 

P.L. 

■ad 
Poiltkm. 

Midnights 

of 
DUt 

XY^ 

of 
DUE. 

XVlUk. 

of 
DUL 

XXTh. 

of 
Diff. 

• 

Sun 

W. 

lo^dsl 

3768 

105°  18*    i 

9747 

106°53'4f 

9780 

108  29'  d 

3711 

Rcguloa 

W. 

77  19  29 

34M 

79    1  40 

3449 

80  44  15 

9494 

82  27  15 

9408 

Venus 

w. 

58  10  39 

9764 

59  45  54 

3744 

61  21  36 

9794 

62  57  44 

3704 

Saturn 

w. 

44  20  59 

3637 

46    1  34 

3607 

47  42  38 

3486 

49  24  11 

9466 

Jupiter 
Spica 

w. 

25  38  46 

9653 

27  18  46 

3697 

28  59  22 

9609 

30  40  32 

9479 

w. 

23  17    1 

3447 

24  59  29 

3499 

26  42  23 

9410 

28  25  43 

9303 

Antarea 

E. 

22  45  &3 

9649 

21     5  48 

3660 

19  25  44 

9666 

17  45  48 

9679 

a  Aqnil® 

£. 

77  31  21 

9806 

75  58  57 

9866 

74  26  19 

9876 

72  53  29 

9868 

25 

Sun. 

W. 

116  35  47 

9093 

118  14  12 

9604 

119  53    1 

9667 

121  32  14 

3670 

Regulus 

W. 

91    8  25 

9839 

92  53  53 

9204 

94  39  46 

99E8 

96  26    3 

3373 

Venus 

W. 

71    4  54 

9606 

72  43  38 

9680 

74  22  48 

2671 

76    2  23 

9663 

Saturn 

W. 

57  58  54 

9S60 

59  43  13 

9861 

61  27  58 

9333 

63  13    9 

3316 

Jupiter 
Spica 

W. 

39  14  13 

3373 

40  58  26 

9864 

42  43    7 

9336 

44  28  15 

9816 

W. 

37    8  45 

3806 

38  54  37 

9987 

40  40  55 

9371 

42  27  37 

9964 

a  AquiUe 

E. 

65    7  11 

3846 

63  33  41 

S846 

62    0  12 

9848 

60  26  46 

9869 

Fomalhaut 

E. 

9229    9 

3778 

90  54    6 

9766 

89  18  40 

9740 

87  42  53 

9794 

26 

Sim 

W. 

129  53  59 

9491 

131  35  25 

9476 

133  17  12 

9409 

134  59  18 

9440 

Venus 

W. 

84  26  31 

9466 

86    8  34 

9448 

87  51    0 

9433 

89  33  48 

9417 

Saturn 

W. 

72    525 

9989 

73  53    5 

9916 

75  41    8 

9909 

77  29  33 

9187 

Jupiter 
Spica 

W. 

53  20  33 

9930 

55    8  16 

9914 

56  56  22 

9100 

58  44  51 

9184 

W. 

51  27  13 

9176 

53  16  18 

9160 

55    5  46 

9146 

56  55  36 

9189 

a  AquilaB 

E. 

52  42  10 

9918 

51  10  14 

9943 

49  38  50 

9978 

48    8    3 

aco8 

Fomalhaut 

E. 

79  39  19 

9664 

78     1  51 

9667 

76  24  13 

9649 

74  46  25 

9646 

27 

Venu« 

W. 

98  13    5 

9848 

99  57  55 

9386 

101  43    3 

9894 

103  28  28 

9818 

Saturn 

W. 

86  36  53 

9199 

88  27  18 

9111 

10  18    0 

2101 

92    8  58 

9099 

Jupiter 
Spica 

W. 

67  52  36 

9118 

69  43    8 

3107 

71  33  57 

2096 

73  25    3 

9086 

W. 

66    9  53 

9068 

68     1  41 

9067 

69  53  47 

2046 

71  46    9 

9037 

a  AquilsB 

E. 

40  47  58 

8306 

39  23  52 

8807 

38    1  32 

8606 

36  41  14 

8684 

Fomalhaut 

E. 

66  36  31 

9646 

64  58  39 

9668 

63  20  56 

9663 

61  43  26 

2676 

a  Pegasi 

E. 

83  18  21 

9910 

81  30    8 

990O 

79  41  41 

9109 

77  53    1 

9184 

28 

Jupiter 

W. 

82  44    6 

9046 

84  36  30 

9039 

8629    4 

2084 

88  21  45 

9080 

Spica 

W. 

81  11  29 

1997 

83    5    8 

1901 

84  58  56 

1966 

86  52  52 

1089 

Antares 

W. 

35  56    4 

9037 

37  48  40 

9096 

39  41  30 

2090 

41  34  33 

2014 

Fomalhaut 

E. 

53  41  33 

3700 

52    6  52 

9896 

50  32  58 

2868 

48  59  58 

2016 

aPegan 

E. 

68  47  17 

3161 

66  57  51 

9160 

65    8  23 

9160 

63  18  55 

2169 

29 

Jnpiter 

W. 

97  46  29 

3090 

&9  39  32 

9030 

101  32  35 

2091 

103  25  36 

9094 

Spica 

W. 

96  23  52 

1971 

98  18  12 

1979 

100  12  31 

1073 

102    6  48 

1076 

Antares 

W. 

51     1  53 

1994 

52  55  36 

1908 

54  49  21 

1904 

56  43    5 

1004 

Fomalhaut 

E. 

41  33  27 

8989 

40    9    3 

8309 

38  46  45 

8626 

37  26  49 

8673 

aPe^ 
a  Anetb 

E. 

54  13    1 

9194 

52  24  24 

3906 

60  36    6 

3220 

48  48    9 

9287 

E. 

96  42  22 

9007 

94  48  59 

3007 

92  55  36 

9000 

91    2  15 

9010 

30 

Antares 

W. 

66  10  58 

9019 

6g    4  13 

3018 

69  57  19 

9026 

71  50  14 

9089 

a  Pe^aai 

E. 

39  56    7 

9871 

38  11  50 

3410 

36  28  29 

9466 

34  46  13 

9607 

a  Anetis 

E. 

81  36  39 

9089 

79  43  55 

3089 

77  51  22 

9047 

75  59    1 

2066 

31 

Antares 

W. 

81  11  30 

9083 

83    2  57 

9093 

84  54    7 

9106 

86  44  57 

2118 

a  AquiliB 
a  Anetis 

W. 

36  25  13 

8664 

37  44  38 

8443 

39    6    6 

8360 

40  29  20 

8970 

E. 

66  41    0 

9111 

64  50  17 

9134 

62  59  55 

9136 

61    9  54 

9168 

Aldebaran 

E. 

99  42  16 

9066 

97  50  53 

9006 

95  59  47 

9108 

94    9    0 

2122 
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AT 

GREENWICH  APPARENT  NOON. 

THE  SUN'S 

Stderal 
Time 

Iqwtkwef 
Ttoi., 

addddu 

i 

1 

ortb. 
86mt- 

i 

1 

diunater 

nUmUd 

the 

Jnm 

Apparent 

Dlff.for 

mtLtot 

8«m|. 

H.IM- 

Appartni 

DULIbr 

A 

1 

KlghtAaoouioai. 

ItMor. 

I  hoax. 

dlUMiW* 

ko. 

Tmu. 

Ihoor. 

Sat 

h      m      « 

8  44  28.75 

9.715 

N.18     i    4.0 

37'!56 

1^  48".06 

66'.68 

m      ■ 

6     3.75 

0.141 

Sun. 

2 

8  48  21.60 

9.690 

17  50  53.6 

38  J» 

15  48.19 

66.59 

6    0.05 

0.166 

Mon. 

3 

8  52  13.85 

9.666 

17  35  25.8 

39.02 

15  48^ 

66.50 

5  55.76 

0.190 

Tues. 

4 

8  56     5.51 

9.641 

17  19  40.6 

39.74 

15  48.45 

66.42 

5  50.88 

0.215 

Wed. 

5 

8  59  56.59 

9.617 

17     3  38.4 

40.44 

15  .48.59 

66.34 

5  45.42 

0iW9' 

Thur. 

6 

9     3  47.09 

9.593 

16  47  19.4 

41.13 

15  48.73 

66.25 

5  39.38 

0.263, 

Fri. 

7 

9    7  37.02 

9.569 

16  30  44.1 

41.81 

15  48.87 

66.16 

5  32.76 

0.287 

Sat 

8 

9  11  26.37 

9J545 

16  13  52.8 

42.47 

15  49.01 

66.07 

5  25.58 

0.311 

Sun. 

9 

9  15  15.15 

9.522 

15  56  45.7 

43.12 

15  49.15 

65.98 

5  17.83 

0.334 

Mon. 

10 

9  19     3.37 

9.498 

15  39  23.2 

43.76 

15  49.30 

65.90 

5    9.51 

0.358 

Tues. 

11 

9  22  51.03 

9.475 

15  21  45.6 

44.38 

15  49.46 

65.82 

5    0.64 

0.381 

Wed. 

12 

9  26  38.13 

9.452 

15    3  53.2 

44.99 

15  49.63 

65.74 

4  51.22 

0.404 

Thur. 

13 

9  30  24.68 

9.429 

14  45  46.3 

45.59 

15  49.80 

65.66 

4  41iM 

0.427 

Fri. 

14 

9  34  10.67 

9.406 

14  27  25.1 

46.17 

15  49.98 

65.58 

4  30.71 

0.450 

Sat 

15 

9  37  56.12 

9.384 

14    8  50.2 

46.74 

15  50.16 

65.50 

4  19.63 

0.472 

Sun. 

16 

9  41  41.04 

9.362 

13  50     1.8 

47.29 

15  50.34 

65.42 

4    8.02 

0.494 

Mon. 

17 

9  45  25.43 

9.340 

13  31     0.3 

47.83 

15  50.53 

65.34 

3  55.89 

0.516 

Tues. 

18 

9  49     9.30 

9.318 

13  11  46.1 

48.36 

15  50.'»2 

65.27 

3  43J24 

0.538] 

Wed. 

19 

9  52  52.65 

9.297 

12  52  19.4 

48.87 

15  50.92 

65.20 

3  30.08 

0.559! 

Thur. 

20 

9  56  35.50 

9.276 

12  32  40.6 

49.37 

15  51.12 

65.13 

3  16.41 

0.560 

Fri. 

21 

10    0  17.85 

9.256 

12  12  49.8 

49.86 

15  51.32 

65.06 

3    2.25 

•  0.600 

Sat 

22 

10    3  59.72 

9.236 

11  52  47.4 

50.34 

15  51.53 

64.99 

2  47.60 

0.620 

Sun. 

23 

10    7  41.12 

9.217 

11  32  33.8 

50.80 

15  51.74 

64.92 

2  32.49 

0.639 

Mon. 

24 

10  11  22.06 

9.198 

11  12    9.4 

51.25 

15  51.95 

64.86 

2  16.93 

0.658 

Tues. 

25 

10  15    2.55 

9.180 

10  51  34.4 

51.68 

15  52.16 

64.80 

2    0.91 

0.676 

Wed. 

26 

10  18  42.63 

9.163 

10  30  49.2 

52.10 

15  52.38 

64.74 

1  44.47 

0.693' 

Thur. 

27 

10  22  22.29 

9.146 

10    9  54.0 

52.51 

15  52.60 

64.68 

1  27.62 

0.709 

Fri, 

28 

10  26     1.56 

9.130 

9  48  49.1 

62.91 

15  52.82 

64.63 

1  10.39 

0.725 

Sat 

29 

10  29  40.47 

9.115 

9  27  34.8 

53.30 

15  53.04 

64.58 

0  52.79 

0.740 

Sun. 

30 

10  33  19.03 

9.101 

9    6  11.3 

53.67 

15  53.26 

64.53 

0  34.84 

0.754 

Mon. 

31 

10  36  57.25 

9.067 

8  44  39.0 

54.03 

15  53.49 

64.48 

0  16.56 

0.768 

Tues. 

32 

10  40  35.15 

9.075 

N.  8  22  58.3 

64.37 

15  58.72 

64.43 

0    2.03 

0.781 

I 
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AT  GREENWICH  MEAN 

NOON. 

i 

1 

1 

1 

THE 

SUN'S 

Xqiufloiior 

Tlma, 

tobt 

wbtnuted 

Jrom 

Dlff.fbr 
Ihoar. 

SidfllMl 

Tlmo. 

Appmnnt 
BlfhtAMMHlaa. 

DilLfor 
llMur. 

Apparent 

DULlbr 
Iboar. 

addedto 
Tim*, 

Sat. 
.Sum. 
Mon. 

1 

2 
3 

h     m       « 

8  44  27.77 
8  48  20.63 
8  52  12.90 

9.715 
9.690 
9J6QS 

N.18    4   i^ 
17  50  57.4 
17  35  29.6 

87J56 

33.29 
33U» 

e  a76 

6    0.06 
5  65.78 

0.141 
0.166 
0.190 

h     m      ■ 

8  38  24.01 
8  42  20.57 
8  46  17.12 

Tues. 
Wed. 
Thar. 

4 
5 
6 

8  56    4.58 
6  59  55.67 

9  3  46.19 

9Sil 
9.617 
9.593 

17  19  44.4 
17    3  42.2 
16  47  23.2 

39.74 
40.44 
41.13 

5  50.90 
5  45.44 
5  39.40 

0.215 
0.239 
0.263 

8  50  13.68 
8  54  10.23 
8  58    6.79 

Fri. 
Sat. 
Sm. 

7 
6 
9 

9    7  36.14 
9  U  25.51 
9  15  14.31 

9.560 
9.545 
9.622 

16  30  47.9 
16  13  56.6 
15  56  49.5 

41.81 
42.47 
43.12 

5  32.79 
5-25.61 
5  17.86 

0.287 
0.311 
0.334 

9    2    3.35 
9    5  59.90 
9    9  56.45 

Mon. 
Tues. 
Wed. 

10 
11 
12 

9  19    2.55 
9  22  50.23 
9  26  37.36 

9.498 
9.475 
9452 

15  39  27.0 
15  21  49.4 
15    3  56.9 

43.76 
44.38 
44.99 

5    9.54 
5    0.67 
4  51i24 

0.368 
0.381 
0.404 

9  13  53.01 
9  17  49.56 
9  21  46.12 

Thur. 

Fri. 

Sat 

13 
14 
15 

9  30  2094 
9  34    9.96 
9  37  55.44 

9.429 

9.406 
9.384 

14  45  49.9 
14  27  2S.6 
14    8  5a6 

45.59 
46.17 
46.74 

4  41.27 
4  30.74 
4  19.66 

0.427 
0.450 
0472 

9  25  42.67 
9  29  39.22 
9  33  35.78 

Sun. 
Mod. 
Tues. 

16 
17 

18 

9  41  40.39 
9  45  24.81 
9  49    6.73 

9.362 
9.340 
9.318 

13  50    5.1 
13  31    a5 
13  11  49.1 

47.29 
47.83 
48.36 

4    8.05 
3  55.92 
3  43.28 

0494 
0.516 
0.638 

9  37  32.34 
9  41  28.89 
9  45  25.44 

Wed. 
Thur. 
Fri. 

19 
20 
21 

9  52  52.11 

9  58  34.99 

10    0  17^ 

9.297 
9.276 
9.256 

12  52  22.3 
12  32  43.3 
12  12  62.3 

48.87 
49.37 
49.86 

3  30.11 
3  16.44 
3    2J2S 

0.559 
0.580 
0.600 

9  49  22.00 
9  53  18.55 
9  57  15.10 

Sat. 
Sun. 
Mon. 

22 
23 

24 

10    3  59.29 
10    7  40.73 
10  11  21.71 

9.236 
9.217 
9.198 

11  52  49.7 
11  32  35.9 
11  12  11.3 

50.34 

50.80 

.  61J35 

2  47.63 
2  32.52 
2  16.95 

0.620 
0.639 
0.658 

10     1  11.66 
10    5    8.21 
10    9    4.76 

Tues. 
Wed. 
Thur. 

25 
26 
27 

10  15    2.25 
10  18  42.36 
10  22  22.06 

9.180 
9.163 
9.146 

10  51  36.1 
10  30  50.7 
10    9  55.3 

51.68 
52.10 
52^1 

2    0.93 
1  44.49 
1  27.64 

0.676 
0.693 
0.709 

10  13     1.32 
10  16  57.87 
10  20  54.42 

Fri. 
Sat 
Sun. 

28 
29 
80 

10  26    1.38 
10  29  40.33 
10  33  18^3 

9.133 
9.U5 
9.101 

9  4S  50i5 
9  27  35.6 
9    6  11.9 

52.91 
53.30 
63.67 

1  10.40 
0  62.80 
0  34.85 

0.725 

0.740 
0.7G4 

10  24  50.98 
10  28  47.53 
10  32  44.08 

Mon. 
Tues. 

31 
32 

10  36  67.20 
10  40  35.16 

9.067 
9.075 

8  44  39.3 
N.  8  22  58.3 

64.03 
54.37 

0  16.56    0.768 
0     2.03;  0.781 

10  36  40.64 
10  40  37.19 

H 
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AT  GREENWICH  MEAN  NOON. 

THE  SXJN'S 

1 

I 
2 
3 

1 
1 
"9 

LogBxitfan 

OfUM 

lUdiiiB  Veetor 

OfUM 

Itfth. 

Dlff.for 
Ihoar. 

MmoTIim 

or 

IViM  LONOITUDB. 

DULto 
Ibow. 

LATITUDE. 

X 

V 

213 
214 
215 

128  41  24!? 

129  38  49.7 

130  36  15.8 

40'  38"5 
38    3.4 
35  29.4 

143'.52 
143.56 
143.61 

^0''.76 
0.75 
0.71 

0.0063355 
.0062779 
.0062189 

23.7 
24.3 
24.8 

h      M      ■          1 

15  19     5.01 
15  15    9.10 
15  11  13.19 

4 
5 
6 

216 

217 
218 

131  33  43.0 

132  31  11.4 

133  28  41.1 

32  56.4 
30  24.7 
27  54.3 

143.66 
143.71 
143.77 

0.64 
0.53 
0.43 

.0061586 
.0060968 
.0060334 

25.4 
26.1 
26.8 

15    7  17.28 
15    3  21.37 
14  59  25.46 

7 
8 
9 

219 
220 
221 

134  26  12.2 

135  23  44.7 

136  21  18.6 

25  25.3 
22  57.7 
20  31.4 

143.83 
143.88 
143.94 

0.30 

0.18 

-h0.05 

.0059683 
.0059014 
.0058327 

27.5 
28.2 

29.0 

14  55  29.55 
14  51  33.64 
14  47  37.73 

10 
11 
12 

222 
223 
224 

137  18  53.8 

138  16  30.4 

139  14    8.4 

18    6.4 
15  42.9 
13  20.8 

143.99 
144.05 
144.11 

—0.06 
0.16 
0.26 

.0057621 
.0056893 
.0056143 

29.8 
30.7 
31.6 

14  43  41.82 
14  89  45.91 
14  35  50.01 

13 
14 
15 

225 
226 
227 

140  11  47.8 

141  9  28.5 

142  7  10.4 

11    0.1 
8  40.6 
6  22.4 

144.17 
144.22 
144.27 

0.32 
0.26 
0.37 

.0055372 
.0054579 
.0053763 

32.5 
33.5 
34.4 

14  31  54.10 
14  27  58.19 
14  24    2.28 

16 
17 

18 

228 
229 
230 

143  4  53.5 

144  2  37.9 
144  60  23.4 

4    5.4 

1  49.7 

59  35.1 

144.32 
144.37 
144.42 

0.34 
0.29 
0.22 

.0052925 
.0052068 
.0051191 

35.3 
36.1 
^7.0 

14  20    6.37  ' 
14  16  10.47 
14  12  14.56 

19 
20 
21 

231 
232 
233 

145  58  10.1 

146  55  58.0 

147  53  47.1 

57  21.6 
55    9.4 

52  58.4 

144.47 
144.52 
144.57 

—0.10 

-h0.02 

0.15 

.0050294 
.0049378 
.0048447 

37.8 
38.5 
39.1 

14    8  18.65 
14    4  22.74 
14    0  26.83 

22 
23 
24 

234 
235 
236 

148  51  37.4 

149  49  29.0 

150  47  21.7 

50  48.6 
48  40.1 
46  32.7 

144.62 
144.67 
144.72 

0.28 
0.41 
0.54 

.0047502 
.0046543 
.0045572 

39.6 
40.1 
40.6 

13  56  30.93 
13  52  35.02 
13  48  39.11 

25 
26 
27 

237 
238 
239 

151  45  15.6 

152  43  10.8 

153  41     7.5 

44  26.5 
42  21.6 
40  18.2 

144.77 
144.83 

144.89 

0.64 
0.72 
0.77 

.0044591 
.0043599 
.0042600 

41.0 
41.4 
41.7 

13  44  43.20 
13  40  47.29 
13  86  51.39 

28 
I  29 
1  30 

31 

240 
241 
242 
243 

154  39     5.7 

155  37     5.4 

156  35    6.8 

157  33    9.9 

38  16.3 
36  15.9 
34  17.2 
32  20iJ 

144.95 
145.02 
145.09 
145.17 

0.81 
0.82 
0.78 
0.71 

.0041595 
.0040584 
.0039567 
.0038542 

42.0 
42.2 
42.5 
42.7 

13  32  55.48 
13  28  59.57 
13  25    8.66 
13  21     7.75 

32 

244 

158  31  14.8 

30  25.0     145.24 

4-0.62 

0.0037511 

43.0 

13  17  11.86 

Non:  K  eoirespoc 

be  <Ute,  x«  to 
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GREENWICH 

MEAN  TIME. 

i 

s 

1 

THE 

MOON'S 

fllMIDUiriTER. 

HORIZOMTAI 

PARALLAX. 

MERIDIAN  PASSAGE. 

^ 

1 

AGE. 

Noo.. 

MMnight 

Noon. 

DUtfbr 
Ihoor. 

Ifidnlght. 

DUr.for 
Ihour. 

Dlff-for 
Ihoar. 

1 

2 
3 

1^  2rf'.2 
16  16.0 
16    0.7 

1^  2$f.9 
16     8.5 
15  52.8 

60*  2^.9 
59  35.3 
58  39.3 

-ilso 

2.21 

2.40 

60    6.9 
59    7.8 
58  10.3 

-2.04 
2.33 
2.40 

h      m 

14  16.5 
16    6.5 

15  56^ 

IB 

2.16 
2.09 
2.05 

d 

16.5 
17.5 
18.5 

4 
5 
6 

15  45.0 
15  30.1 
15  16.6 

15  37.4 
15  23.1 
15  10.7 

57  41.6 
56  46.7 
65  57.7 

2.36 
9.17 

1.88 

67  13.6 
66  21.3 
65  36.2 

2.28 

2.04 
1.71 

16  46.5 

17  34.7 

18  24.1 

2.05 
2.06 
2.07 

19.5 
20.5 
21.5 

7 

8 
9 

15    5.5 

14  56.8 
14  50.4 

15    0.9 
14  53.3 
14  48.1 

55  16.8 
54  44.4 
54  21.1 

1.53 
1.16 
0.79 

64  69.5 
54  31.6 
54  12.7 

1.34 

0.97 
0^1 

19  13.6 

20  2.9 
20  51.6 

2.06 
2.05 
2.00 

22.5 
23.5 
24.5 

10 
11 
12 

14  46.4 
14  44.6 
14  44.7 

14  45.2 
14  44.4 
14  45.4 

54    6.4 

53  59.6 

54  0.0 

0.44 
-0.12 
+0.15 

54    2.1 

53  69.0 

54  2.5 

-0.28 

+0.02 

0.27 

21  39.2 

22  26.6 

23  10.6 

1.96 
1.90 
1.84 

25.5 
26.5 
27.5 

13 
14 
15 

14  46.4 
14  49.6 
14  54.0 

14  47.8 
14  51.7 
14  56.6 

54     6.4 
54  18.1 
54  34.5 

0.39 
0.58 
0.77 

54  11.6 
54  26.7 
64  44.3 

0.49 
0.68 
0.86 

23  64.4 

6  ' 
0  37.4 

1.80 
1.79 

28.6 

29.5 

0.9 

16 
17 
18 

14  59.6 

15  6.5 
15  14.6 

15    2.9 
15  10.4 
15  19.1 

54  55.2 

55  20.3 
55  49.8 

0.95 
1.13 
1.32 

65    7.2 

65  34.5 

66  6.2 

1.04 
1.23 
1.42 

1  20.3 

2  3.4 
2  47.9 

1.79 
1.82 

1.89 

1.9 
2.9 
3.9 

19 
20 
21 

15  23.8 
15  34.1 
15  45.4 

15  28.8 
15  39.7 
15  51.3 

56  23.7 

57  1.7 
67  43.1 

1.50 
1.66 
1.78 

66  42.2 

57  22.0 

58  4.7 

1.58 
1.T2 
1.82 

3  34.4 

4  23.6 

5  16.1 

1.99 
2.12 
2.25 

4.9 
5.9 
6.9 

22 
23 
24 

15  57.3 

16  9.2 
16  20.1 

16    3.3 
16  14.8 
16  24.9 

58  26.7 

59  10.4 
59  50.6 

1.83 
1.77 
1.55 

58  48.8 

59  31.2 

60  8.1 

1.83 
1.68 
1-37 

6  11.9 

7  10.5 

8  10.6 

2.39 

2.48 
2.49 

7.9 
8.9 
9.9 

25 
26 
27 

16  29.0 
16  34.8 
16  36.5 

16  32.4 
16  36.2 
16  35.6 

60  23.3 
60  44.5 
60  50.5 

1.15 

40.58 
-0.09 

60  35.6 
60  49.6 
60  47  JJ 

0.89 
+0.25 
-0.45 

9  10.6 

10  9.3 

11  6.9 

2.47 
2.40 
2.31 

10.9 
11.9 
12.9 

28 
29 
30 
31 

16  33.5 
16  26.1 
16  15.0 
16     1.4 

16  30.3 
16  21.0 
16     8.4 
15  54.0 

60  39.7 
60  12.6 
59  31.9 
58  41.8 

0.81 
1.45 
1.93 
2.23 

60  28.1 
59  53.7 
59    7.7 
68  14.8 

1.14 
1.71 
2.10 
2.29 

12    0.4 

12  63.0 

13  44.5 

14  35.3 

2.22 
2.17 
2.13 
2.11 

13.9 
14.9 
16.9 
16.9 

32 

15  46.5 

15  39.1 

67  47.3 

-2.29 

67  20.0 

-2.26 

15  26.0 

2.11 

17.9 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

forlm. 

Diff. 
forlm. 

Hoar. 

DIff 
fbrlm. 

DvelliMUkn. 

Dur 

forlm 

SATURDAY   L 

MONDAY  a 

0 

h     m     ■ 
22  23  48.77 

■ 
3.8001 

S.  4^3^  33:^' 

18.890 

0 

h    m    ■ 
0  10  40.86 

■       1 
3.1790 

N.  ^5j(4rf.3 

13.406 

1 

22  26    6.68 

3.9964 

4  22    8.8 

18.418 

1 

0  12  51.13 

8.1706 

6    8  11.0 

13.868  ; 

2 

22  28  24.35 

3.39-28 

4    8  43.7 

13.496 

2 

0  15    1.32 

3.1601 

6  20  30.7 

13J09 

3 

22  30  41.79 

3.3888 

3  55  18.0 

18.488 

3 

0  17  11.43 

3.ien 

6  32  47.3 

13.960 

4 

22  32  59.00 

3.3850 

3  41  51.8 

18.441 

4 

0  19  21.45 

3.1664 

6  45    0.7 

13.197 

5 

22  35  15.99 

3.3818 

3  28  25.3 

18.446 

5 

0  21  31.40 

8.1653 

6  57  10.8 

13.143 

6 

22  37  32.76 

3.9176 

3  14  58.4 

18.450 

6 

0  23  41iJ7 

3.1689 

7    9  17.7 

13JB8 

7 

22  39  49.32 

3.3743 

3    1  31.3 

18.468 

7 

0  25  51.07 

3.1697 

7  21  21.3 

liMa 

8 

22  42    5.67 

3.3707 

2  48    4.1 

18.456 

8 

0  28    0.80 

8.1616 

7  33  21.5 

11.976 

9 

22  44  21.81 

3.3678 

2  34  36.8 

18.454 

9 

0  30  10.46 

3.1606 

7  45  18.3 

!l.917 

10 

22  46  37.75 

3.3638 

2  21    9.6 

18.468 

10 

0  32  20.06 

8.1604 

7  57  11.5 

11.859 

11 

22  48  53.49 

3.9607 

2    7  42.5 

18.450 

11 

0  34  29.60 

3.1566 

8    9    1.2 

11,798 

12 

22  51    9.03 

3.9578 

1  54  15.6 

18.446 

12 

0  36  39.08 

3.1576 

8  20  47.3 

11.718 

13 

22  53  24.37 

3.9641 

1  40  49.1 

13 

0  38  48.50 

3.1566 

8  32  29.7 

ii.6n 

14 

22  55  39.52 

3.3508 

1  27  22.9 

18.489 

14 

0  40  57.87 

9.1657 

8  44    8.5 

11.616  1 

15 

22  57  54.47 

3.3477 

1  13  57.3 

18.439 

15 

0  43    7.18 

9.1546 

8  55  43.5 

11.663   ' 

16 

23    0    9.24 

3.9445 

1    0  32.3 

18.413 

16 

0  45  16.45 

3.1640 

9    7  14.7 

11.486 

17 

23    2  23.82 

3.3415 

0  47    7.9 

13.401 

17 

0  47  25.67 

3.1588 

9  18  42.0 
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0 

23  48  53.81 
23  51    7.90 

9J»68 

N.  3  39  46.4 
3  52  44.8 

13.993 

0 

1      1  35    9.78 

S3081 

IN.13    0  49.5 

1     10300 

1 

3.3841 

13.055 

2 

23  53  21.90 

%3an 

4    5  4]i) 

13.918 

3 

23  .55  35.82 

9.3818 

4  18  34.9 

13.879 

4 

23  57  49.66 

t.3399 

4  31  26.5 

13340 

5 

0    0    3.42 

9.3387 

4  44  15.6 

13.797 

6 

0    2  17.10 

i.9374 

4  57    2.1 

13.755 

PHASES 

OF  T 

HE  MOON 

7 

8 
9 

0    4  30.72 
0    6  44.26 
0    8  57.73 

9.3398 

5    9  46.0 
5  22  27.3 
5  35    5.8 

13.710 

3.3351 
9.3340 

13365 
13318 

d      h     1 
.      5    22      5 

10 

0  11  11.14 

9,3739 

5  47  41.5 

13371 

<C  Last  Qnar 

ter,  •    < 

1 

w6 

11 

0  13  24.48 

9.3318 

6    0  14J2 

13331 

0  New  MooE 
J)  First  Qaai 
O  FuU  Moon 

1,      •    . 

14      2      2.9          II 

12 
13 
14 

0  15  37.76 
0  17  50.98 
0  20    4.15 

9.3306 

3.3109 
9.3190 

6  12  44.0 
6  25  10.8 
6  37  34.5 

13.473 
13331 
13360 

iep, .    . 
>  •    •    • 

21     18    19 

28      8    54 

.6 
.7 

15 
16 

0  22  17J% 
0  24  30.31 

9.3180 
9.3173 

6  49  55.0 

7  2  12.2 

13314 
13350 

17 

026  43.30 

9.3163 

7  14  26.0 

13308 

d      1 

I 

18 
19 
20 

0  28  56.25 
0  31    9.15 
0  33  22.01 

9.3159 
3.3147 
9.9140 

7  26  36.5 
7  38  4a6 
7  50  47.2 

13.147 
13388 
13381 

C  Apogee, 
<C  Perigee, 

.    .    11    10 

A 

.0 

! 

.    .    26    21 

21 

0  35  34.82 

9.9181 

8    2  47.2 

11370 

22 

0  37  47.58 

9.3135 

8  14  43.6 

11309 

23 

9  40    0.30 

3.2117 

8  26  36.3 

11347 

24 

0  42  12.98 

3.3111 

N.  8  38  25.3 

11.784 
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LUNAB  DISTANCES. 


Ster'f  Nam* 

ftod 

Positioik. 


Noon. 


10 


An  tares 
a  Ac^uilflS 
a  Anetis 
Aldebaran 

Antares 
a  Aquilse 
Fomalhaut 
a  Arietis 
Aldebaran 
Sun 


a  AquiloB 
Fomalhaut 
a  Pejiiasi 
Aldebaran 
Sun 

a  AquiloB 
Fonialhaut 
a  Peo^i 
Aldebaran 
Sun 


Fomalhaot 


a 

a  Arietis 

Aldebaran 

Sun 


W. 
W. 
E. 
E. 

W. 

W. 

W. 

E 

E 

E. 


a  AquiloB  W. 
Fomalhaut  W. 
Aldebaran  E. 
Sun  E. 


a  AquiUe  W, 

Fomalhaut  W. 

a  Pegasi  W 

Sun  E. 


Fomalhaut 
Pe^i 


W. 
a  regasi  W. 
a  Anetis  W. 
Sun  E. 


Fomalhaut  W. 
a  Pegasi  W. 
a  Anetis  W. 
Sun  £. 


W. 
W. 

w. 
w. 

E. 


aPe^  W. 

a  Anetis  W. 

Aldebaran  W. 

Sun  E. 


41  54  8 
59  20  15 
93  18  34 

103  6  4 

53  47  31 
31  48  38 
44  58  41 

77  48  26 
138  44  47 

66  4  38 

41  4  52 
63  45  23 

125  40  1 

78  16  59 
51  51  14 
30  35  47 
50  11  37 

113  2  20 

90  12  25 
63  4  16 

42  30  53 
37  7  14 

100  51  26 

101  45  47 
74  19  3 

54  32  42 
89  4  42 

85  26  1 
66  27  10 
22  53  13 

77  38  19 

96  21  30 

78  11  55 
34  35  18 
66  27  56 

107  3  35 
89  47  59 
46  19  50 
13  34  30 

55  29  18 

101  17  18 
58  227 
24  57  27 
44  38  35 


P.L. 

of 

DilL 


91S3 
S901 
9109 
3186 

33A0 
3981 
4736 
3830 
3303 
3674 

3907 
8646 
3410 
3730 

3966 

8840 
8116 
3660 

3877 

8110 


8389 
8814 
8090 

8167 

8888 

8078 
8168 
8380 


8186 
8103 
8867 


8189 
8111 
8846 


8919 
8199 
8164 
8471 


m^ 


9^25  3^ 
43  20  16 
57  31  0 

90  28  28 

104  53  4 

55  19  11 
32  49  16 

43  13  11 
76  1  30 

137  5  16 

67  36  48 

^  22  38 

62  2  3 

124  3  48 

79  47  29 

53  14  39 
32  3  38 
48  31  59 

111  29  32 

91  40  22 

64  28  48 

44  1  14 

35  31  15 
99  21  50 

103  10  46 

75  42  58 

56  2  30 
87  37  53 

86  48  37 
67  55  47 
24  20  18 

76  13  44 

97  42  32 
79  39  22 

36  3  25 

65  5  2 

108  22  47 
91  14  29 
47  47  46 
14  57  48 

54  7  35 

102  43  5 
59  30  10 
26  24  21 
43  17  39 


P.L. 

of 

DUL 


9147 
8148 
3186 
3149 

9377 
3919 
4606 
9848 
9979 
9691 

9914 
8681 
9499 
9789 

8001 
8894 
8083 


3993 

3763 


8981 


8181 

8893 
8086 

8188 


8478 
8149 
8101 

8878 

8678 
8188 
8118 
8800 

8487 


8191 
8167 
8476 


Vlh. 


92°  1^26' 

44  47  33 

55  42  10 

88  38  44 

106  39  37 

56  51  6 
33  53  4 
41  28  14 
74  15  0 

135  26  9 

69  8  49 

43  41  33 

60  19  10 

122  28  0 

81  17  41 
54  38  23 
33  32  9 
46  52  47 
109  57  10 

93  7  57 
65  53  20 

45  31  37 
33  55  44 
97  52  37 

104  35  20 
77  6  44 

57  32  10 
86  11  21 

88  11  3 
69  24  15 
25  47  42 
74  49  23 

99  3  21 
81  6  41 
37  31  33 
63  42  20 

109  41  45 
92  40  52 
49  15  40 
16  22  0 
52  46  0 

104  8  47 
60  57  54 
27  51  22 
41  56  47 




P.L. 

of 

Diff. 


9161 


9901 
9164 


S994 
9909 
4817 


9998 
9609 


8699 
9449 
9760 

8014 
8818 
8068 
9608 

9917 

8146 
8966 
9998 
9779 
8066 

8800 
8899 

8081 
8198 

8408 
8099 
8196 


8488 
8148 
8109 
8886 


8198 
8114 
8966 
8449 

8S97 
8198 
8161 


I». 


94°  4' 55 

46  15  48 
53  53  44 
86  49  22 

108  25  45 
58  23  13 

34  59  41 
39  43  51 

72  28  57 
133  47  26 

70  40  41 
45  1  25 

58  36  45 
120  52  39 

82  47  36 
56  220 

35  1  10 
45  14  3 

108  25  13 

94  35  11 
67  17  49 

47  1  58 
32  20  40 
96  23  45 

105  59  31 
78  30  22 

59  1  44 
84  45  9 

89  33  17 
70  52  34 
27  15  21 

73  25  17 

100  23  58 
82  33  52 
38  59  40 
62  19  47 

111  0  27 
94  7  10 

50  43  32 
17  46  53 

51  24  31 

105  34  24 
62  25  36 
29  18  30 
40  36  0 


P.L. 
of 


9176 
8064 
9990 
9178 

9818 
9904 
4166 
9899 
9816 


8489 
9469 
9779 

8099 
8801 
8086 
9699 
S9U 

8164 


9796 
8088 


8891 


8919 

8418 
8100 
8118 
8816 

8601 
8166 
8108 


8198 
8116 


8199 
8146 
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1 

8ter«t  NuM 
PositkMi. 

Midnight. 

P.L. 

of 

DilL 

XVh. 

P.L. 

of 

DUL 

xvnjh. 

P.L. 
of 

no. 

XXJh 

P.L. 
of 
DUL 

An  tares 

W. 

95°  53' 55 

21« 

9?42'3l 

3308 

99°30'49 

3396 

lof  18^3^ 

9349 

a  AquWm 
a  Anetis 

W. 

47  44  54 

8018 

49  14  45 

3988 

50  45  13 

3965 

52  16    9 

3045 

E. 

52    5  46 

S9S8 

50  18  15 

3358 

48  31  14 

3378 

46  44  42 

9399 

Aldebaran 

E. 

85    0  22 

3194 

83  11  46 

3310 

81  23  34 

3337 

79  35  47 

3345 

2 

Antares 

W. 

110  11  25 

9SS1 

111  56  39 

3860 

113  41  26 

9869 

115  25  45 

9889 

a  Aqailie 
Fomalhaut 

W. 

59  55  27 

3901 

61  27  45 

9900 

63    0    4 

9900 

64  32  23 

3908 

W. 

36    8  49 

4030 

37  20    9 

8908 

38  33  26 

8804 

39  48  24 

8718 

a  Arietis 

E. 

38    0    5 

3418 

36  16  56 

3445 

34  34  26 

3474 

32  52  36 

9504 

Aldebaran 

E. 

70  43  20 

38S4 

68  58  10 

3858 

67  13  27 

3871 

65  29  11 

3301 

Sun 

E. 

132    9    7 

9644 

130  31  12 

9064 

128  53  44 

9681 

127  16  39 

9701 

3 

a  Aqail» 
Fomalhaut 

W. 

72  12  23 

3930 

73  43  53 

9949 

75  15  10 

3961 

76  46  12 

9978 

W. 

46  22    9 

8446 

47  43  35 

8413 

49    5  38 

8884 

50  28  13 

8861 

Aldebaran 

E. 

56  54  48 

3489 

55  13  19 

3508 

53  32  17 

3538 

51  51  43 

9548 

Sun 

E. 

119  17  44 

3798 

117  43  14 

3819 

116    9  11 

3888 

114  35  32 

9850 

4 

a  AqoilsB 

W. 

84  17  13 

SOU 

85  46  31 

8060 

87  15  30 

wn 

8844    8 

8094 

Fomalhaut 

W. 

57  26  30 

8304 

58  50  49 

8388 

60  15  14 

8384 

61  39  44 

8383 

a  Pej^asi 

W. 

36  30  38 

8031 

38    0  25 

8010 

39  30  25 

8001 

41    0  36 

3997 

Aldebaran 

E. 

43  35  47 

3649 

41  57  58 

3669 

40  20  36 

3689 

38  43  41 

3710 

Sun 

E. 

106  53  39 

3965 

105  22  30 

9074 

103  51  45 

3994 

102  21  25 

8011 

5 

a  Aquilse 

W. 

96    2    3 

8188 

97  28  33 

8303 

98  54  40 

8330 

100  20  26 

8341 

Fomalhaut 

W. 

68  42  15 

8393 

70    6  36 

8396 

71  30  52 

8803 

72  55    1 

8808 

oPegasi 
Aldebaran 

W. 

48  32  16 

3996 

50    2  31 

8009 

51  32  41 

8007 

53    2  45 

8018 

E. 

30  46    5 

3817 

29  11  59 

3889 

27  38  22 

9864 

26    5  17 

9880 

Sun 

E. 

94  55  15 

8101 

93  27    7 

8118 

91  59  19 

8183 

90  31  50 

8151 

6 

a  AquiloB 

W. 

107  23  18 

8848 

108  46  40 

8865 

110    9  37 

8887 

111  32    8 

8410 

Fomalhaut 

W. 

79  53  50 

3^ 
8047 

81  17    8 

8855 

82  40  16 

8364 

84    3  14 

8878 

a  Pegasi 

W 

60  31    8 

62    0  22 

8055 

63  29  27 

8069 

64  58  23 

8060 

Sun 

E. 

83  19  14 

8336 

81  53  36 

8940 

80  28  14 

8354 

79    3    9 

8967 

7 

Fomalhaut 

W. 

90  55  19 

8438 

92  17    9 

8488 

93  38  48 

8444 

95    0  15 

8454 

a  Pe^i 
a  Anetis 

W. 

72  20  44 

8107 

73  48  45 

8114 

75  16  38 

8133 

76  44  21 

8199 

W. 

28  43    9 

8111 

30  11    5 

8105 

31  39    8 

8105 

33    7  12 

8103 

Sun 

E. 

72    1  24 

8836 

70  37  « 

8888 

69  14  16 

8848 

67  51    0 

8858 

8 

Fomalhaut 

W. 

101  44  21 

8514 

103    4  30 

8535 

104  24  26 

8588 

105  44    8 

8559 

o  Pegasi 
a  Anetis 

W. 

84    0  55 

8161 

85  27  51 

8166 

86  54  41 

8173 

88  21  23 

8178 

W. 

40  27  46 

8105 

41  55  50 

8107 

43  23  51 

8107 

44  51  52 

8110 

Sun 

E. 

60  57  24 

8403 

59  35  10 

8410 

58  13    5 

8416 

56  51    7 

8494 

9 

Fomalhaut 

W. 

112  18  52 

8634 

113  37    0 

8641 

114  54  50 

8658 

116  12  22 

8675 

aPegaa 
a  Anetis 

W. 

95  33  22 

8903 

96  59  29 

8307 

98  25  30 

8310 

99  51  27 

8315 

W. 

52  11  22 

8117 

53  39  11 

8119 

55    658 

8190 

56  34  43 

8131 

Aldebaran 

W. 

19  12  17 

8316 

2038    5 

8900 

22    4  16 

8184 

23  30  47 

8179 

Sun 

£. 

50    3    9 

8458 

48  41  52 

8456 

47  20  41 

8468 

45  59  35 

8468 

10 

a  Pegasi 
a  Anetis 

W. 

106  59  58 

8984 

106  25  27 

8387 

109  50  52 

8949 

111  16  12 

8946 

W. 

63  53  19 

8138 

65  21     1 

8138 

66  48  44 

8138 

68  16  27 

8191 

Aldebaran 

W. 

30  45  44 

8141 

32  13    4 

8186 

33  40  30 

8183 

35    8    0 

8190 

Sun 

E. 

39  15  17 

8487 

37  54  38 

8490 

3634    3 

8494 

35  13  32 

8497 
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If 

r 
11 

8ter'«  NaoiA 

p.  L. 

P.L. 

P.L. 

P.L. 

mnd 

Noon. 

of 

IIP»- 

of 

Vlh. 

or 

IXh. 

or 

Podtioa. 

Dlff. 

Dlff. 

IMO. 

DUL 

a  Arietis 

W. 

69°  44' if 

8190 

7\  ll'  5^ 

8190 

72  3^4f 

8118 

74°  i7& 

8in 

Aldebftran 

W. 

36  35  34 

S196 

38    3  12 

8198 

39  30  54 

8119 

40  58  40 

8116 

Sun 

£. 

33  53    5 

8001 

32  32  42 

8606 

31  12  23 

8606 

29  52    8 

8614 

16 

Su» 

W. 

21  58  10 

8886 

23  20  44 

8806 

24  43  40 

8846 

26    656 

8889 

Spica 

E. 

37  27  29 

39« 

35  55  38 

9014 

34  23  37 

9006 

32  51  S8 

9001 

Jupiter 

E. 

38  39  55 

8007 

37    9  51 

8001 

35  39  40 

9907 

34    924 

9981 

Antarefl 

E. 

83    0    6 

SOSft 

81  28  32 

9097 

79  56  48 

9091 

78  24  56 

9014 

n 

Son 

W. 

33    737 

saos 

34  32  32 

8961 

35  57  41 

8988 

37  23    5 

89S6 

Spica 

E. 

25    829 

9606 

23  35  26 

9866 

22    2  13 

9861 

20  28  51 

98tt 

Antares 

E. 

70  43  20 

9877 

69  10  32 

9670 

67  37  35 

9669 

66    428 

9866 

18 

Sun 

W. 

44  33  33 

8168 

46    0  20 

8167 

47  27  21 

8146 

48  54  36 

8188 

Antares 

E. 

58  16  15 

9818 

56  42    5 

9806 

55    7  44 

2706 

53  33  11 

9788 

a  AquiliB 

E. 

109  46  27 

8977 

108  21  49 

8910 

106  56  50 

8949 

105  31  30 

8996 

19 

Sun 

W. 

56  14  26 

8078 

57  43    8 

8000 

59  12    6 

8048 

60  41  18 

8086 

Saturn 

W. 

19  27  12 

9097 

20  57  28 

9068 

22  28  40 

9016 

24    0  40 

9680 

Vettua 

W. 

15  11  57 

9900 

16  44    4 

9806 

18  16  26 

9084 

19  49    5 

9879 

Antares 

E. 

45  37  37 

9744 

44     1  55 

9786 

42  26    1 

9797 

40  49  57 

9718 

g,  Aqni^g^ 

E. 

9820    4 

8148 

96  52  53 

81U 

95  25  25 

8190 

93  57  40 

8108 

ao 

Sun 

W. 

68  11  18 

9970 

69  42    8 

9068 

71  13  14 

9046 

72  44  36 

9081 

Saturn 

W. 

31  50  10 

9786 

33  25  37 

9784 

35    1  32 

9716 

96  37  52 

9806 

Venus 

W. 

27  36  31 

9606 

29  10  53 

9709 

30  45  32 

9TI8 

32  20  29 

9768 

Spica 

W. 

13    8  59 

9687 

14  47    4 

9699 

16  25  29 

9007 

18    4  14 

9609 

Antares 

E. 

32  46  47 

9679 

31    9  39 

9678 

29  32  23 

9067 

27  54  59 

9668 

a  Aquil» 

E. 

86  35  16 

8061 

85    6    6 

8049 

83  36  45 

8081 

82    7  11 

8C98 

E. 

113  58  29 

8186 

112  92    5 

8168 

111    5  11 

8188 

109  37  47 

8114 

31 

Sun 

W. 

80  25  55 

9660 

81  59    5 

9846 

83  32  34 

9681 

85    6  21 

9817 

Saturn 

W. 

44  45  36 

9610 

46  24  18 

9608 

48    322 

9677 

49  42^ 

9661 

Venus 

W. 

40  19  57 

9601 

41  56  49 

9677 

43  34    0 

9869 

45  11  31 

9646 

Spica 

W. 

26  22  52 

9698 

28    333 

9610 

29  44  33 

9406 

31  25  58 

9409 

Jupiter 
a  AquilflD 

W. 

24  53  15 

9688 

26  31  22 

9616 

28    955 

9607 

29  48  54 

9670 

E. 

74  36  52 

9967 

73    623 

9068 

71  35  49 

9978 

70    5    9 

9076 

Fomalhaot 

E. 

102  14    0 

8000 

100  43  59 

9000 

99  13  34 

9078 

97  42  47 

9066 

22 

Sun 

W. 

93    0    3 

9744 

94  35  45 

9798 

96  11  48 

9718 

97  48  la 

9880 

Saturn 

W. 

58    528 

9488 

59  47    5 

9468 

61  29    3 

9468 

63  11  22 

9486 

Venus 

W. 

53  24  15 

9671 

55    350 

9686 

56  43  46 

9640 

58  24    3 

9096 

Spica 

w. 

39  57  19 

9419 

41  40  36 

9809 

43  24  12 

9864 

45    8    9 

tm 

Jupiter 
a  Aquiln 

W. 

38    958 

9408 

39  51  21 

9477 

41  33    7 

9461 

43  15  15 

9446 

E. 

62  31  25 

9980 

61    0  47 

9006 

59  30  16 

9908 

57  59  55 

8809 

Fomathaut 

E. 

90    3  43 

9860 

88  30  58 

9066 

86  57  56 

9866 

85  24  39 

9Ba 

aPegasi 

E. 

108  36    8 

96S7 

106  56  28 

9668 

105  16  28 

9686 

103  96    4 

9690 

33 

Sun 

W. 

105  54  50 

9697 

107  33    8 

9619 

109  11  46 

9600 

110  50  42 

9660 

Saturn 

W. 

71  48  15 

9866 

73  32  40 

9861 

75  17  25 

9887 

77    2  30 

9894 

Venus 

W. 

66  50  47 

9460 

68  33  11 

9484 

70  15  57 

9490 

71  59    3 

9406 

Spica 

W. 

53  52  54 

9809 

55  38  51 

9980 

57  25    7 

99T4 

59  11  44 

S969 

Jupiter 
a  AquitiB 

W. 

51  51  20 

9871 

53  35  36 

9867 

55  20  13 

9849 

57    5  12 

9898 

E. 

50  32  19 

8006 

49    4    7 

8197 

47  36  30 

8164 

46    936 

S906 

Fomalhaut 

E. 

77  34  50 

9709 

76    0  21 

9708 

74  25  44 

9788 

72  51     1 

9786    i 

XTI. 
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GREENWICH  MEAN  ' 

riME. 

LUNAR  DISTANCEa 

star*!  Nam* 

P.  L. 

P.  L. 

p.  L. 

P.  L. 

uA 

Midnight 

oY 

XVb. 

of 

XVlUi^ 

of 

XXTh. 

of 

PoiitkMi. 

VUL 

WL 

DUL 

Utt. 

11 

a  Arieds 

W. 

7i9dl& 

Silt 

7f  3'    & 

8114 

78°3l'    i 

8111 

79°58'5# 

8109 

Aldebanm 

W. 

42  26  30 

8118 

43  54  24 

8110 

45  22  22 

8106 

46  50  24 

8109 

Sun 

£. 

28  31  59 

8A18 

27  11  55 

8805 

25  51  58 

8581 

24  32    8 

8580 

16 

Su» 

W. 

27  30  31 

8817 

28  54  23 

8303 

30  18  32 

SS86 

31  42  57 

8976 

Spica 

E. 

31  19  11 

8804 

29  46  45 

3868 

28  14    8 

3880 

26  41  23 

9678 

Japiter 

E. 

3239    3 

3060 

31    8  37 

3086 

2938    7 

3988 

28    7  33 

9961 

Antares 

E. 

76  52  55 

3907 

75  20  45 

3000 

73  48  26 

3603 

72  15  58 

9885 

17 

Sun 

W. 

38  48  43 

8916 

40  14  34 

8308 

41  40  40 

8101 

43    7    0 

3160 

Spica 

E. 

18  55  19 

3B87 

17  21  39 

3880 

15  47  50 

3898 

14  13  52 

9690 

Ajitarefl 

E. 

64  31  12 

3B46 

62  57  44 

3688 

61  24    5 

9699 

59  50  15 

9699 

18 

Su» 

W. 

50  22    6 

8183 

51  49  49 

8110 

53  17  47 

8008 

54  45  59 

8086 

Antares 

E. 

51  58  27 

9770 

50  23  31 

3771 

48  48  24 

9761 

47  13    6 

9763 

a  Aqaila 

E. 

104    5  50 

8900 

102  39  51 

8108 

101  13  33 

8178 

99  46  57 

8168 

19 

Sun 

W. 

62  10  46 

8098 

63  40  30 

8010 

65  10  30 

9807 

66  40  46 

9985 

Satam 

W. 

25  33  23 

98ftl 

27    6  45 

3894 

28  40  42 

3799 

30  15  11 

9776 

Yenos 

W. 

21  22    0 

3880 

22  55  12 

9845 

24  28  41 

3889 

26    227 

9618 

Antares 

E. 

39  13  41 

3709 

37  37  13 

9701 

36    0  35 

9693 

34  23  46 

9686 

a  AqoilflB 

E. 

92  29  40 

800S 

91     1  25 

8084 

89  32  56 

8078 

88    4  13 

8061 

20 

SU5 

W. 

74  16  16 

9016 

75  48  14 

9809 

77  20  30 

9689 

78  53    3 

9674 

Saturn 

W. 

38  14  37 

9078 

39  51  47 

9660 

41  29  20 

9643 

43    7  17 

9696 

Venus 

W. 

33  55  45 

9749 

35  31  20 

9785 

37    7  14 

9791 

38  43  26 

3707 

Spica 

W. 

19  43  20 

9870 

21  22  44 

3664 

23    2  28 

9551 

24  42  30 

3587 

Antares 

E. 

26  17  30 

9660 

24  39  57 

3660 

23    2  24 

9663 

21  24  54 

3670 

a  AquilflB 

E. 

80  37  27 

8014 

79    7  32 

8006 

77  37  27 

8000 

76    7  14 

3903 

Fomalhauk 

E. 

108    9  55 

8001 

106  41  35 

8070 

105  12  49 

8049 

103  43  37 

8030 

21 

SUH 

W. 

86  40  27 

9801 

88  14  53 

3788 

89  49  36 

9779 

91  24  40 

9758 

Saturn 

W. 

51  22  37 

9846 

53    2  48 

3580 

54  43  20 

9515 

56  24  13 

3400 

Venus 

W. 

46  49  23 

3683 

48  27  35 

3617 

50    6    7 

3601 

51  45    1 

9686 

Spica 

W. 

33    7  30 

3468 

34  49  28 

3454 

36  31  46 

3440 

38  14  24 

3436 

Jupiter 
a  AquiliB 

W. 

31  28  18 

3561 

33    8    7 

3548 

34  48  21 

3596 

36  28  58 

3510 

E. 

68  34  25 

3074 

67    3  40 

9978 

65  32  53 

9974 

64    2    8 

9976 

Fomalhaut 

E. 

96  11  38 

9089 

94  40    9 

3034 

93    820 

9908 

91  36  11 

3603 

22 

SUK 

W. 

99  24  51 

3086 

101     1  51 

3660 

102  39  12 

9656 

104  16  51 

9641 

Saturn 

W. 

64  54    3 

3438 

6637    5 

3400 

68  20  27 

9894 

70    4  11 

3380 

Venus 

W. 

60    4  42 

3510 

61  45  42 

3494 

63  27    3 

9480 

65    844 

3465 

Spica 

W. 

46  52  27 

3357 

48  37    4 

9844 

50  22    0 

9899 

52    7  17 

3815 

Jupiter 
a  AquilSB 

W. 

44  57  45 

3480 

46  40  37 

3415 

48  23  50 

9401 

50    7  24 

3385 

E. 

56  29  45 

8015 

54  59  51 

8030 

53  30  16 

8040 

52    1    4 

8071 

Fomalhaut 

E. 

83  51    7 

3889 

82  17  21 

3833 

80  43  22 

9618 

79    9  11 

9605 

aPegasi 

E. 

101  55  18 

3504 

100  14  10 

3468 

98  32  40 

9473 

96  50  49 

3459 

23 

Sun 

W. 

112  29  56 

3573 

114    9  29 

3650 

115  49  21 

9546 

117  29  30 

9534 

Saturn 

W. 

78  47  54 

3311 

80  33  39 

3908 

82  19  42 

9965 

84    6    4 

9979 

Venus 

W. 

73  42  30 

3301 

75  26  18 

3377 

77  10  26 

9363 

78  54  54 

3349 

Spica 

W. 

60  58  39 

3949 

62  45  54 

9387 

64  33  27 

9995 

66  21  18 

9211 

Japiter 
a  AquilsB 

W. 

58  50  30 

3315 

60  36    8 

3301 

62  22    6 

9388 

64    8  23 

9976 

E. 

44  43  35 

8355 

43  18  31 

8313 

41  54  34 

3378 

40  31  52 

8469 

Fomalhaut 

E. 

71  16  14 

3785 

69  41  27 

9784 

68    6  38 

9788 

66  31  50 

9787 
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GREENWICH  MEAN  ' 

riME. 

LUNAB  DISTANCES 

\. 

h 

Ster'fNao] 
and 

» 

Noon. 

P.L. 
of 

lUi^ 

P.L. 
of 

Vlh. 

P.L. 
of 

IXh. 

P.L. 

or 

1§ 

Poiifekm. 

Diir. 

DUL 

Diir. 

DHL 

23 

a  Pegasi 

E. 

9^  8'3« 

9446 

93^26'    il 

9ai 

91°  43' id 

9417 

90°  0'    5 

9404    I 

24 

Sun 

W. 

119    9  56 

9631 

120  50  40 

9610 

122  31  39 

9498 

124  12  55 

9487    ' 

Saturn 

W. 

a5  52  45 

9900 

87  39  44 

9947 

89  27    1 

9986 

91  14  35 

9996 

Venus 

W. 

80  39  42 

9SM 

82  24  49 

9898 

84  10  15 

'     9810 

85  56    0 

9996 

Spica 

W. 

68    929 

9199 

69  57  58 

9186 

71  46  44 

9176 

73  35  47 

9106 

Jupiter 

W. 

65  54  58 

996S 

67  41  52 

9960 

69  29    5 

9980 

71  16  35 

9S98    1 

Antares 

W. 

23    8  12 

9900 

24  54  12 

9976 

26  40  48 

9968 

28  27  56 

9988 

Fomalhaut 

E. 

64  57    5 

9194 

63  22  29 

9600 

61  48    1 

9611 

60  13  47 

9898 

o  Pegasi 
a  Aneds 

E. 

81  19  48 

9146 

79  34  56 

9886 

77  49  48 

9890 

76    4  27 

9817 

E. 

124  38  46 

996S 

122  51  38 

9941 

121    4  11 

2SS6 

119  16  25 

9916 

25 

Saturn 

W. 

100  16  24 

9176 

102    5  29 

9107 

103  54  46 

9169 

105  44  15 

9169 

Venus 

W. 

94  49    7 

9941 

96  36  33 

9981 

98  24  14 

9999 

ICO  12    9 

9919 

Spica 

Jupiter 

Antares 

W. 

82  45    9 

9116 

84  35  45 

9100 

86  26  35 

9096 

88  17  38 

9090 

W. 

80  18  10 

9176 

82    7  14 

9107 

83  56  32 

9160 

85  46    2 

9161 

W. 

37  30  14 

9167 

39  19  46 

9146 

41     9  37 

9188 

42  59  46 

9194 

Fomalhaut 

E. 

52  28    0 

99M 

50  56  27 

9971 

49  25  38 

8018 

47  55  41 

8061 

a  Pegasi 
a  Anetis 

E. 

67  14  52 

9980 

65  28  32 

9289 

63  42    6 

9980 

61  55  37 

9S79 

E. 

110  12  56 

9166 

108  23  25 

9147 

106  33  38 

9189 

104  43  38 

9180 

26 

Spica 

Jupiter 

Antares 

W. 

97  35  36 

9060 

99  27  37 

9066 

101  19  46 

9060 

103  12    2 

9048 

W. 

94  56  17 

9190 

96  46  46 

9116 

98  37  21 

9111 

100  28    3 

9106 

W. 

52  13  54 

9066 

54    5  17 

9078 

55  56  50 

9078 

57  48  30 

90r7e 

Fomalhaut 

E. 

40  43  40 

8499 

39  22    0 

8648 

38    223 

8079 

36  45    6 

8891 

a  Pegasi 
a  Anetis 

E. 

53    3  24 

9-i94 

51  17  15 

9800 

49  31  16 

9819 

47  45  34 

9890 

E. 

95  30  43 

9006 

93  39  41 

9009 

91  48  30 

9069 

89  57  14 

906O 

27 

Antares 

W. 

67    8    2 

9000 

69    0    3 

9000 

70  52    4 

9C01 

72  44    3 

9008 

a  Pegasi 
a  Anetis 

E. 

39    3  15 

9490 

37  20  36 

9477 

35  38  50 

9620 

33  58    4 

9670 

E. 

80  40    2 

9061 

78  48  34 

9063 

76  57    8 

9064 

75    5  44 

9C66 

Aldebaran 

E. 

113  45  42 

9000 

111  53  41 

9001 

110    1  41 

9001 

108    9  42 

9008 

28 

Antares    . 

W. 

82    2  53 

9068 

83  54  18 

9069 

85  45  34 

9090 

87  36  40 

9104 

a  A(^uiloB 
a  Anetis 

W. 

37    322 

8481 

38  24    7 

8878 

39  46  54 

8978 

41  11  27 

8909 

E. 

65  50  21 

9114 

63  59  43 

9199 

62    9  18 

9180 

60  19    5 

9140 

Aldebaran 

E. 

98  50  49 

9068 

96  59  23 

9066 

95    8    6 

9006 

93  16  59 

9108 

29 

Antares 

W. 

96  48  53 

9161 

98  38  35 

9109 

100  28    0 

9176 

102  17    5 

9167 

a  AquilflB 

W. 

48  34    3 

9944 

50    5  26 

9019 

51  37  30 

9867 

53  10    6 

9606 

a  Arietis 

E. 

51  12    2 

9909 

49  23  37 

9917 

47  35  35 

9983 

45  47  56 

9980 

Aldebaran 

E. 

•  84    4  39 

9160 

82  14  56 

9109 

80  25  31 

9174 

78  36  24 

9180 

30 

a  AquiliB 

W. 

60  58  34 

9806 

62  32  52 

9806 

64    7  14 

9603 

65  41  38 

9606 

Fomalhaut 

W. 

36  47  16 

8660 

38    1  17 

8746 

39  17  13 

8068 

40  34  50 

8670 

a  Arietis 

E. 

36  56  37 

9866 

35  11  58 

9860 

33  27  55 

9400 

31  44  33 

9440 

Aldebaran 

E. 

69  35  47 

9967 

67  48  44 

9979 

66    2    3 

9966 

64  15  46 

9806 

Pollux 

E. 

111  37  53 

9899 

109  52  26 

9880 

108    7  19 

9840 

106  22  31 

9804 

31 

a  AquilflB 

W. 

73  32  31 

9686 

75    6  14 

96U 

76  39  45 

9866 

78  13    2 

9807 

Fomalhaut 

W. 

47  21  40 

8800 

48  45  44 

8970 

50  10  24 

8980 

51  35  34 

S996 

a  Pegasi 

W. 

26    9  40 

8180 

27  36    2 

8116 

29    3  53 

8067 

30  32  55 

8018 

Aldebaran 

E. 

55  30  37 

9808 

53  46  52 

9419 

52    3  34 

9481 

50  20  43 

9480 

PoUux 

E. 

97  43  58 

9448 

96    1  25 

9461 

94  19  17 

94n 

92  37  32 

9496 

xvni. 
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GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

Bter'fNaoM 

and 

Poflittoa. 

^dnight 

P.L. 
of 

Diir. 

XVJi. 

P.L. 

of 

DUL 

xvnih. 

P.L. 

of 

Dlff. 

XXIh. 

P.L. 
of 
Dlff. 

23 

aPegaai 

E. 

88°  1^3^ 

3391 

86°  32' 43 

9860 

84°  48' 4^ 

9866 

83°4'2l 

3367 

34 

SUK 

W. 

125  54  26 

94m 

127  36  11 

9467 

129  18  11 

9466 

131    0  23 

9448 

Saturn 

W. 

93    226 

9314 

94  50  33 

9304 

96  38  55 

9198 

98  27  33 

9184 

Venus 

W. 

87  42    3 

9386 

89  28  24 

3374 

91  15    2 

2968 

93    1  56 

9361 

Spica 

W. 

75  25    8 

9154 

77  14  45 

9144 

79    4  37 

9188 

80  54  46 

9194 

Jupiter 

W. 

73    4  21 

9316 

74  52  25 

9306 

76  40  45 

9196 

78  29  20 

9186 

Antares 

W. 

30  15  34 

9316 

32    339 

3199 

33  52    8 

9188 

35  41    1 

9170 

Fomalhant 

E. 

58  39  49 

9889 

57    6  12 

9669 

55  32  57 

9860 

54    0  12 

9906 

a  Pe^asi 
a  Aneds 

E. 

74  18  52 

9810 

7233    7 

9803 

70  47  11 

9396 

69    1    6 

9990 

E. 

117  28  20 

9903 

115  39  55 

9190 

113  51  12 

9178 

112    2  12 

9166 

25 

Saturn 

W. 

107  33  55 

9146 

109  23  45 

9189 

111  13  44 

9184 

113    3  52 

9196 

Venus 

W. 

102    0  18 

9904 

103  48  39 

9196 

105  37  12 

3189 

107  25  56 

9189 

Spica 

W. 

90    8  53 

9063 

92    0  18 

9076 

93  51  54 

9069 

95  43  41 

9064 

Jupiter 

W. 

87  35  44 

9ia 

89  25  37 

9186 

91  15  41 

9180 

93    555 

9194 

Antares 

W. 

44  50    9 

9114 

46  40  47 

9106 

48  31  37 

9006 

50  22  40 

2090 

Fomalhant 

E. 

46  26  44 

8116 

44  58  53 

8178 

43  32  18 

8363 

42    7  10 

8836 

a  Pej^asi 
a  Anetis 

E. 

60    9    6 

9379 

58  22  35 

9979 

56  36    5 

9383 

54  49  41 

9386 

E. 

102  53  25 

9139 

101    3    0 

9116 

99  12  24 

3100 

97  21  38 

9108 

26 

Spica 

Jupiter 

Antares 

W. 

105    4  22 

9046 

106  56  45 

9043 

108  49  12 

9049 

110  41  40 

9044 

W. 

102  18  50 

9106 

104    9  40 

9106 

106    0  32 

9103 

107  51  27 

9109 

W. 

59  40  16 

9066 

61  32    7 

9068 

63  24    3 

9061 

65  16    2 

9061 

Fomalhant 

B. 

35  30  26 

8098 

34  18  40 

4186 

33  10    0 

4446 

32    5  19 

4709 

aPe^ 
a  Anetis 

E. 

46    0  12 

9341 

44  15  12 

9860 

42  30  38 

9869 

40  46  37 

9409 

E. 

88    5  53 

9068 

86  14  28 

9069 

84  23    1 

9061 

82  31  32 

9060 

27 

Antares 

W. 

74  35  59 

9066 

76  27  51 

9066 

78  19  39 

9078 

80  11  19 

9077 

aPegasi 
a  Anetis 

E. 

32  18  28 

9681 

30  40  15 

ro3 

29    3  39 

9786 

27  28  55 

9893 

E. 

73  14  26 

9091 

71  23  13 

3006 

69  32    7 

2101 

67  41  10 

9107 

Aldebanm 

E. 

106  17  46 

9066 

104  25  53 

9066 

102  34    5 

9079 

100  42  23 

9077 

28 

Antares 

W. 

89  27  33 

9113 

91  18  14 

9120 

93    8  43 

9130 

94  58  56 

9141 

a  Ac[u3iB 
a  Anetis 

W. 

42  37  34 

S188 

44    5    3 

8074 

45  33  44 

8034 

47    3  27 

9981 

E. 

58  29    7 

9160 

56  39  24 

2161 

54  49  58 

9173 

53    0  50 

9186 

Aldebaran 

E. 

91  26    4 

9111 

89  35  22 

3130 

87  44  53 

9139 

85  54  38 

9139 

29 

Antares 

W. 

104    5  52 

9900 

105  54  19 

3314 

107  42  25 

9998 

109  30  11 

99a 

a  AquiliB 
o  Anetis 

W. 

54  43  10 

3847 

56  16  37 

3883 

57  50  23 

9831 

59  24  23 

9613 

E. 

44    0  43 

3366 

42  13  57 

9367 

40  27  39 

9808 

38  41  51 

9331 

Aldebaran 

E. 

76  47  36 

9900 

74  59    8 

3313 

73  11    0 

9237 

71  23  12 

9949 

30 

a  Aqnilse 

W. 

67  16    0 

9607 

68  50  19 

9611 

70  24  32 

9818 

71  58  36 

9896 

Fomalhant 

W. 

41  53  57 

8600 

43  14  21 

8489 

44  35  53 

3380 

45  58  21 

3346 

a  Arietis 

E. 

30    1  55 

9474 

2820    5 

9611 

2639    7 

9663 

24  59    8 

9600 

Aldebaran 

E. 

62  29  54 

9839 

60  44  27 

9889 

58  59  25 

9867 

57  14  48 

9376 

PoUux 

E. 

104  38    4 

9879 

102  53  59 

9894 

101  10  16 

9410 

99  26  55 

9496 

31 

a  Aquilas 

W. 

79  46    3 

9879 

81  18  48 

9806 

82  51  13 

9009 

84  23  20 

9994 

Fomalhaut 

W. 

53    1  10 

8911 

54  27    6 

8196 

55  53  20 

8186 

57  19  47 

3177 

a  Pecasi 
Aldebaran 

W. 

32    2  52 

3976 

33  33  35 

9948 

35    4  53 

3926 

36  36  39 

9910 

E. 

48  38  19 

3400 

46  56  22 

9480 

45  14  52 

3609 

43  33  51 

9639 

Polinx 

E. 

90  56  12 

9614 

89  15  18 

9681 

87  34  48 

9049 

85  54  43 

9666 

19 
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AT 

GREENWICH    APPARENT  NOON. 

THE   SUN'S 

Sldeml 
Time 

1 

i 

1 

of  the 

Semi. 

diuneter 

BqnatioDof 

Time, 

tobt 
MtAtmeted 

jTotn 
Apparent 

Timt, 

DUr.fbr 
Iboor. 

Right  Ajeeniloii. 

Diir.for 
Ihoar. 

Jppareni 

I>iff.for 
Iboor. 

Seml- 
dlMBetor. 

pUMDg 

the 
Merld. 

Tues. 
Wed. 
Thur. 

1 

2 
3 

10  40  35.15 
10  44  12.78 
10  47  50.13 

9.075 
9.063 
9.053 

N.  8  2$i  5^.3 
8     1     9.4 
7  39  12.6 

54*37 
64.71 
55.03 

1^  53.72 
15  53.95 
15  54.18 

64.43 
64.39 
64.35 

0      2'.03 

0  20.91 
0  40.06 

• 

0.781 
0.793 
0.804 

Fri. 
Sat. 
Sun. 

4 
5 
6 

10  51  27.23 
10  55    4.11 
10  58  40.76 

9.043 
9.034 
9.025 

7  17     8.3 
6  54  56.8 
6  32  38.5 

55.36 
55.63 
55.92 

15  54.41 
15  54.65 
15  54.89 

64.31 
64.27 
64.24 

0  59.46 

1  19.08 
1  38.92 

0.814 
0.823 
0.831 

Mon. 
Tues. 
Wed. 

7 
8 
9 

11     2  17.22 
11     5  53.50 
11     9  29.62 

9.017 
9.010 
9.004 

6  10  13.5 
5  47  42.2 
5  25    5.1 

56.19 
56.44 
56.68 

15  55.12 
15  55.36 
15  55.60 

64.21 
64.18 
64.16 

1  58.96 

2  19.18 
2  39.56 

0.839 
0.846 
0.852 

Thnr. 
Fri. 

Sat 

10 

11 

12 

11  13    5.59 
11  16  41.44 
11  20  17.17 

8.998 
8.993 
8.989 

5    2  22.4 
4  39  34.7 
4  16  42.1 

56.90 
57.10 
57.30 

15  55.85 
15  56.10 
15  56.35 

64.14 
64.12 
64.10 

3    0.09 
3  20.74 
3  41.50 

0.868 
0.863 
0.867 

Sun. 
Mon. 
Tues. 

13 
14 
15 

11  23  52.80 
11  27  28.36 
11  31     3.85 

8.985 
8.982 
8.980 

3  53  44.9 
3  30  43.5 
3    7  38.5 

57.48 
57.65 
57.80 

15  56.61 
15  56.87 
15  57.13 

64.09 
64.08 
64.07 

4    2.37 
4  23.31 
4  44.31 

0.871 
0.874  1 
0.876 

Wed. 
Thur. 
Fri. 

16 
17 
18 

11  34  39.29 
11  38  14.69 
11  41  50.09 

8.978 
8.977 
8.977 

2  44  30.0 
2  21  18.4 
1  58     3.9 

57.94 
58.06 
58.17 

15  57.39 
15  57.66 
15  57.93 

64.06 
64.06 
64.06 

5    5.37 
5  26.46 
5  47.56 

0.878 
0.679 
0.879 

Sat. 
Stilt. 
Mon. 

19 
20 
21 

11  45  25.49 
11  49    0.90 
11  52  36.35 

8.978 
8.978 
8.981 

1  34  47.0 
1  11  28.3 

0  48    7.8 

58.26 
58.34 
58.41 

15  58.20 
15  58.47 
15  58.75 

64.07 
64.08 
64.09 

6    8.65 
6  29.73 
6  50.77 

0.879 

0.878 ; 

0.876 

Tues. 
Wed. 
Thur. 

22 
23 
24 

11  56  11.86 

11  59  47.46 

12  3  23.17 

8.984 
8.988 
8.993 

0  24  45.7 
N.  0     1  22.5 
S.  0  22     1.4 

58.46 
58.50 
58.52 

15  59.03 
15  59.30 
15  59.57 

64.10 
64.12 
64.14 

7  11.75 
7  32.65 
7  53.43 

0.873 
0.868 
0.863 

Fri. 
Sat. 
Sun. 

25 
26 
27 

12    6  59.02 
12  10  35.02 
12  14  11.18 

8.999 
9.006 
9.014 

0  45  25.6 

1  8  49.8 
1  32  13.9 

58.53 
58.53 
58.51 

15  59.85 

16  0.13 
16    0.41 

64.16 
64.18 
64.21 

8  14.08 
8  34.58 
8  54.91 

0.857 
0.851 
0.843 

Mon. 
Tues. 
Wed. 

28 
29 
30 

12  17  47.5^ 
12  21  24.13 
12  25    0.97 

9.022 
9.032 
9.042 

1  55  37.4 

2  19    0.1 
2  42  21.5 

58.48   16     0.68 
58.43!  16     0.95 
58.37  16      lJSi2 

64.24 
64.28 
64.32 

9  15.04 
9  34.95 
9  54.62 

0.834 
0.824 
0.813 

Thur. 

31 

12  28  38.10 

9.054 

S.   3    5  41.4 

58.30  16     1.49 

64.36 

10  ia99 

0.801 

Ron.-M«aTkMortlM 

StmkUiaM 

itorptMlBgBMjbef 

Dond  bj  tobtrMtlog  01.18  from  Um 

SMeiMlltee. 
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AT  GREENWICH  MEAN 

NOON. 

0- 

THE  SUN'S 

1 

1 

1 
1 

Bquattonof 

Time, 

10  te 

add4dto 

AfMA 

TifM, 

Diff.for 
Ihoor. 

Sidenel 
Time. 

Jppannt 
Bight  AicMHton. 

I>iff.for 
Ihoar. 

Apparent 
Dfflhntinii 

DHL  for 
Ihoor. 

Tues. 
Wed. 
Thur. 

1 

2 
3 

10  40  35*16 
10  44  12.83 
10  47  50.23 

• 

9.075 
9.063 
9.053 

N.  8  22  58.3 
8     1     9.1 
7  39  12.0 

54?37 
64.70 
55.03 

0    2'03 
0  20.91 
0  40.07 

s 

0.781 
0.793 
0.804 

10*^40  37.19 
10  44  33.74 
10  48  30.30 

FrL 
Sat. 
.Stw. 

4 
5 
6 

10  51  27.38 
10  55    4.31 
10  58  41.01 

9.043 
9.034 
9.025 

7  17     7.4 
6  54  55.6 
6  32  37.0 

55.34 
55.63 
55.92 

0  59.47 

1  19.09 
1  38.94 

0.814 
0.823 
0.831 

10  52  26.85 

10  56  23.40 

11  0  19.95 

Mon. 
Tues. 
Wed. 

7 
8 
9 

11     2  17.52 
11     5  53.85 
11     9  30.02 

9.017 
9.010 
9.004 

6  10  11.7 
5  47  40.1 
5  25    2.7 

56.19 
56.44 
66.68 

1  58.99 

2  19.21 
2  39.59 

0.839 
0.846 
0.852 

11  4  16.51 
11  8  13.06 
11  12    9.61 

Thur. 
FrL 

Sat. 

10 
11 
12 

11  13    6.04 
11  16  41.94 
11  20  17.72 

8.998 
8.993 
8.969 

5    2  19.7 
4  39  31.6 
4  16  38.6 

56.90 
57.10 
57.30 

3    0.13 
3  20.78 
3  41.55 

0.858 
0.863 
0.867 

11  16  6.17 
11  20  2.72 
11  23  59.27 

Sun. 
Mon. 
Tues. 

13 
14 
15 

11  23  53.40 
11  27  29.01 
11  31     4.55 

8.985 
8.982 
8.980 

3  53  41.1 
3  30  39.4 
3    7  34.0 

57.48 
57.65 
57.80 

4    2.42 
4  23.37 
4  44.38 

0.871 
0.874 
0.876 

11  27  55.82 
11  31  52.88 
11  35  48.93 

Wed. 
Thur. 
FrL 

16 
17 
18 

11  34  40.04 
11  38  15.50 
11  41  50.95 

8.978 
8.977 
8.977 

2  44  25.1 
2  21  13.1 
1  57  58.3 

57.94 

58.06 
58.17 

5    5.44 
5  26.53 
5  47.64 

0.878 
0.879 
0.879 

11  39  45.48 
11  43  42.03 
11  47  38.59 

Sat. 
Sun. 
Mon. 

19 
20 
21 

11  45  26.40 
11  49     1.86 
11  52  37.37 

8.978 
8.979 
8.981 

1  34  41.1 
1  11  22.0 
0  48     1.1 

58.26 
58.34 
58.41 

6    8.74 
6  29.83 
6  50.87 

0.879 
0.878 
0.876 

11  51  35.14 
11  55  31.69 
11  59  28J24 

Tues. 
Wed. 
Thur. 

22 
23 
24 

11  56  12.94 

11  59  48.59 

12  3  24.35 

8.984 
8.988 
8.993 

0  24  38.7 
N.  0     1  15.2 
S.  0  22    9.0 

68.46 
58.50 
58.52 

7  11.85 
7  32.76 
7  53.55 

0.873 
0.868 
0.863 

12  3  24.79 
12  7  21.35 
12  11  17.90 

FrL 
Sat. 
Sun. 

25 
26 

27 

12    7    0.25 
12  10  36.30 
12  14  12.52 

9.006 
9.014 

0  45  33.5 

1  8  58.1 
1  32  22.6 

58.53 
58.53 
58.51 

8  14.20 
8  34.70 
8  55.04 

0.857 
0.851 
0.843 

12  15  14.45 
12  19  11.00 
12  23    7.56 

Mon. 
Tues. 
Wed. 

28 
29 
30 

12  17  48.94 
12  21  25.58 
12  25    2.47 

9.022 
9.032 
9.042 

1  55  46.5 

2  19     9.5 
2  42  31.2 

58.48 
58.43 
58.37 

9  15.17 
9  35.08 
9  54.75 

0.834 
0.824 
0.813 

12  27  4.11 
12  31  0.66 
12  34  57iJ2 

Thur. 

31 

12  28  39.65 

9.054 

S.  3    5  51.4 

58.30 

10  14.12 

0.801 

12  38  53.77 

L 

1 

lon.-TlM8MnidiM 

Mterlbrll 

Ma  NooQ  BtMj  be  MiimMd  Um 

Mme  M  that  for  Apperei^ 

tNoon. 
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in. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 
2 
3 

1 

1 

Logarithm 

of  the 

Radios  Yeetor 

of  the 

Xwth. 

DULftw 
Ihour 

MeuTlne 
of 

Jhu  tOMOrrODK 

DUtfor 
Ihoar. 

LATTTUDB. 

X 

V 

244 
245 
246 

158°  3l'  148 

159  29  21.6 

160  27  80.» 

30  25.0 
28  31.7 
2&40.3 

145!24 
145.33 
145.40 

-H)'.62 
0.52 
0.40 

0.0037511 
.0036474 
.0035430 

43^ 
43.3 
43.6 

13  17  11.86 
13  13  15.95 
13    9  20.04 

4 
5 
6 

247 
248 
249 

161  25  41.0 

162  23  53.7 

163  22    8.5 

24  50.9 
23    3.5 
21  18.2 

145^9 
145.57 
145.66 

0.15 
-M).02 

.0034377 
.0033315 
.0032242 

44.0 
44.4 
44.9 

13    5  24.13 
13     1  28.22 
12  57  32.32 

7 
8 
9 

250 
251 
252 

164  20  25.3 

165  18  44.2 

166  17    5.1 

19  35.0 
17  53.8 
16  14.6 

145.74 
145.83 
145.91 

—0.09 
0.19 
0J2b 

.0031158 
.0030062 
.0028954 

45.4 
45.9 
46.4 

12  53  36.41  ; 
12  49  40.50 
12  45  44.59  i 

1 

10 
11 
12 

253 
254 
255 

167  16  27.9 

168  13  52.8 

169  12  19.7 

14  37.3 
13    2.1 
11  28.9 

146.99 
146.07 
146.16 

0.30 
0.31 
0:28 

.0027832 
.0026696 
.0025546 

47.0 
47.6 
46.2 

1 

12  41  48.68  ! 
12  37  52.78 
12  33  56^  ' 

13 
14 
15 

256 
257 
258 

170  10  48.6 

171  9  l9Ji 

172  7  51.6 

9  57.7 
8  28.2 
7    0.5 

146.24 
146.31 
146.39 

0.23 

0.16 

—0.06 

.0024382 
.0023204 
.0022013 

48.8 
49.3 
49^ 

12  30    0.96  ' 
12  26    5.05 

12  22    9.15 

1 

16 
17 
18 

259 
260 
261 

173  6  25.9 

174  6     1.9 

175  3  39.5 

5  34.7 
4  10.7 
2  48.2 

146.46 
146.53 
146.60 

H-0.07 
0J2O 
0.34 

.0020810 
.0019596 
.0018372 

50.4 
50.8 
51.2 

12  18  13.25 
12  14  17.34 
12  10  21.43 

19 
20 
21 

262 
263 
264 

176  2  18.8 

177  0  59.8 
177  59  42.6 

1  27.4 

0    8.3 

58  51.0 

146.68 
146.75 
146.82 

0.47 
0.61 
0.72 

.0017139 
.0015899 
.0014655 

51.5 
51.8 
52.0 

12    6  25.52 
12    2  29.62  ' 
11  58  33.72 

22 
23 
24 

265 
266 
267 

178  58  27.1 

179  57  13.2 

180  56     1.0 

57  35.4 
56  21.4 
55    9.1 

14&89 
146.96 
147.03 

0.81 
0.87 
0.89 

.0013408 
.0012158 
.0010906 

52.1 
52J2 
524^ 

11  54  37.81 
11  50  41.90 
11  46  45.99  1 

25 
26 
27 

268 
269 
270 

181  54  50.7 

182  53  42.4 

183  52  86.0 

53  58.7 
52  50.3 
51  4a9 

147.11 
147.19 
147.27 

0.90 

0.88 
0.82 

.0009655 
.0008407 
.0007161 

52.1 
52.0 
51.9 

11  42  50.09 
11  38  54.19 
11  34  58J28 

28 
29 
30 

271 
272 
273 

184  51  31.5 

185  50  29.1 

186  49  28.8 

50  39.4 
49  36.9 
48  36.5 

147.36 
147.45 
147.54 

0.74 
0.64 
0.52 

.0005918 
.0004679 
.0003444 

61.7 
51.5 
51.3 

11  31    2.37 
11  27    6.46 
11  23  10.55 

31 

274 

187  48  30.7 

47  38.3 

147.63 

-1-0.39 

0.0002212 

51.8 

11  19  14.65 

Nonx  XMOwpoA 

df  to  th«  inM  «^ 

iniBOsort] 

k«<tol»»Kfto( 

Jiem«Meq«lBO] 

oTJmumi 

ijoa. 

IV. 
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GREENWICH 

MEAN  TIME. 

f 

THE 

MOON'S 

HOnZOOTAL  PARALLAX. 

MERIBIAM  PASSAQB. 

AGS. 

Noon. 

MMaiihb 

Noon. 

DULft>r 
Iboor. 

Mkbiight. 

I>Ur.fbr 
Ihour. 

DUr.for 
Ihoar. 

1 

2 
3 

1^4^.5 
15  31.9 
15  18.3 

15  Sd.l 
15  24.9 
15  12.3 

bi  4^.3 
56  53.3 
56    3.6 

H 

-2.29 
2.18 
1.93 

57  2d.O 
56  27.7 
55  41.3 

-2.26 
2.09 
1.77 

h      m 

15  26.0 

16  16.6 

17  7.2 

2.11 
2.10 
2.10 

d 
17.9 
18.9 
19.9 

4 
5 
6 

15    6.8 
14  57.7 
14  51  i2 

15     1.9 
14  54.1 
14  49.0 

55  21.2 
54  47.8 
54  24.2 

1.59 
1.19 
0.77 

55    a3 
54  34.7 
54  16.1 

1.39 

0.98 
0.57 

17  57.3 

18  46.7 

19  34.9 

2.08 
2.04 
1.98 

20.9 
21.9  , 
22.9 

7 
8 
9 

14  47.5 
14  46.3 
14  47.5 

14  46.6 
14  46.6 
14  48.9 

54  10.5 
54    6.2 
54  10.4 

-0.37 

+0.01 

0.35 

54    7.2 
54    7.4 
54  15.6 

-0.17 

+0.19 

0.50 

20  21.7 

21  7.1 
21  51.4 

1.92 
1.86 
1.82 

23.9 
24.9 
25.9 

10 
11 
12 

14  50.7 

14  55.6 

15  1.6 

14  53.0 

14  58.5 

15  5.0 

54  22.3 

54  40.0 

55  2.4 

0^ 
0^ 
1.01 

54  30.5 

54  50.7 

55  14.8 

0.75 
0.93 
1.07 

22  34.8 

23  18.0 
6 

1.80 
1.80 

26.9 
27.9 
28.9 

13 
14 
15 

15    8.6 
15  16i2 
15  24.1 

15  12.4 
15  20.1 
15  28.2 

55  27.9 

55  55.8 

56  25.0 

1.12 
1.19 
1.23 

55  41.6 

56  10.3 
56  39.9 

1.17 
1.21 
1.25 

0     1.6 

0  46.3 

1  32.7 

1.83 
1.89 
1.96 

0.3 
1.3 
2.3 

16 
17 

18 

15  32.4 
15  40.7 
15  49.0 

15  36.6 
15  44.8 
15  53.2 

56  55.0 

57  25.6 
57  56.4 

1.27 
1.28 
1.27 

57  10.3 

57  41.0 

58  11.7 

1.28 
1.28 
1.26 

2  21.5 

3  13.0 

4  7.4 

2.09 
2.21 
2.32 

3.3 
4.3 
5.3 

19 
20 
21 

15  57.3 

16  5.2 
16  12.4 

16     1.3 
16    8.9 
16  15.5 

58  26.8 

58  55.9 

59  22.2 

1.25 
1.17 
1.02 

58  41.6 

59  9.5 
59  33.7 

1.2i 
1.10 
0.90 

5  4.1 

6  2.1 

7  0.3 

2.41 
2.41 
2.41 

6.3 
7.3 
8.3 

22 
23 
24 

16  IQJi 
16  22.0 

16  2ai 

16  20.4 
16  22.9 
16  22.5 

59  43.6 

59  57.5 

60  1.5 

0.75 

+0.39 
-0.08 

59  51.7 

60  0.9 
59  59.1 

0.59 
+0.17 
-0.32 

7  57.5 

8  53.1 

9  47.0 

2.34 
2.27 
2.21 

9.3 
10.3 
11.3 

25 
26 

27 

16  21.0 
16  15.5 
16    6.9 

16  18.6 
16  11.6 
16     1.7 

59  58.7 
59  33.6 
59    2.1 

0.58 
1.09 
1.53 

59  45.2 
59  19.2 
58  42.8 
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1.32 
1.69 

10  39.4 

11  31.0 
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2.16 
2.14 
2.14 
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13.3 
14.3 
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30 

15  55.9 
15  43.4 
15  30.4 

15  49.7 
15  36.9 
15  24.1 
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57  35.6 
56  47.9 

1.83 
1.97 
1.97 

57  59.0 
57  11.8 
56  24.7 
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1.98 
1.90 

13  13.6 

14  5.2 
14  56.9 
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2.15 
2.15 
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17.3 

31 

15  18.0 

15  12.3 

56    2.5 
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55  41.6 
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15  48.3 

2.12 

18.3 
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V. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right  AMsenston. 

Dlff. 
forlm 

Dlff. 
forlm. 

Hour. 

Right  Aioaiiaioa. 

ma. 

forlm. 

IHfl. 
forlm. 

TUESDAY   1. 

THURSDAY  a 

0 
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3.3037 
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9.746 

3 
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4 
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3.3037 
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4 
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4X49 

5 

1  46  10.61 

3.3036 

13  49  46.0 

9.67S 

5 

3  31  52.86 
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19  39    6.9 

4X86 

6 
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3.3035 

13  59  17.7 

9.486 

6 
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4.780 

7 

1  50  34.91 

3.3034 

14    8  44.1 

9.306 

7 

3  36  16.76 

9.1988 

19  48  34.5 

4X38 

8 

1  52  47.05 

3.3024 
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8 
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4X17 

9 
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9.917 

9 
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10 
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9.197 

10 
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9.1976 
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4X06 

11 
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9.036 

11 
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4.196 

12 
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3.3034 

14  54  35.5 

8.946 

12 

3  47  16.08 
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20  10  21.8 

4X01 

13 

2    3  47.77 

3.3034 

15    3  29.4 

8.863 

13 

3  49  27.87 

9.1909 

20  14  24.1 

8X84 

14 

2    5  59.91 

3.3034 

15  12  17.8 

8.761 

14 

3  51  39.62 

9.1067 
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8X77  1 

15 

2    8  12.06 

3.3036 
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8.668 

15 

3  53  51.34 

9.1961 

20  22    9.4 
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16 

2  10  24.21 

3.3036 

15  29  37.9 

8.674 

16 
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9.1946 
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8X64 

17 
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17 

3  58  14.68 

9.1939 
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8X66 

18 

2  14  48.52 
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15  46  35.6 

8.386 

18 

4    0  26.30 

9.1938 

20  32  59.1 

8.449 

19 

2  17    0.68 

•3.3037 

15  54  55.9 

8.991 

19 

4    2  37.88 

9.1937 

20  36  22.8 

8X49 

20 

2  19  12.84 

3.3037 

16    3  10.5 

8.196 

20 

4    4  49.43 

9.1931 

20  39  40.1 

8X86 

21 

2  21  25.00 

3.3037 

16  11  19.3 

80)09 

21 

4    7    0.94 

3.1914 

20  42  51.0 

8.197 

22 

2  23  37.16 

3.3037 

16  19  22.4 

8X03 

22 

4    9  12.40 

9.1907 

20  45  55.4 

8X90 

23 

2  25  49.32 
WED 

3.9037 

>NESD 

N.16  27  19.7 
AY  2. 

7.906 

23 

4  11  23.82 
FB 

9.1899 

tIDAY 

N.20  48  5a4 
4. 
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0 

2  28    1.49 

3.3037 

N.16  35  11.1 

7.806 

0 

4  13  35.19 

9.1801 

N.20  51  44.9 

9X06 

1 

2  30  13.65 

3.3037 

16  42  56.7 

7.710 

1 

4  15  46.51 

9.1888 

20  54  30.0 

9X98 

2 

2  32  25.82 

3.3037 

16  50  36.3 

7.619 

2 

4  17  57.79 

9.1876 

20  57    8.7 

.     «X99  1 

3 

2  34  37.99 

3.3038 

16  58  10.1 

7.618 

3 

4  20    9.02 

9.1868 

20  59  41.0 

9.486  1 

4 

2  36  50.16 

3.9038 

17    5  37.9 

7.414 

4 

4  22  20J20 

9.1860 

21    2    6.9 

9X79 

5 

2  39    2.3B 

9.9038 

17  12  59.8 

7.816 

5 

4  24  31.33 

9.1860 

21    4  26.4 

9X71   ' 

6 

2  41  14.50 

3.9038 

17  20  15.7 

7.916 

6 

4  26  42.40 

9.1841 

21    6  39.4 

9.166 

7 

2  43  26.67 

3.3038 

17  27  25.6 

7.116 

7 

4  28  53.41 

9.1881 

21    8  46.0 

9X67  1 

8 

2  45  38.83 

9.3038 

17  34  29.5 

7X14 

8 

4  31    4.37 

9.1891 

21  10  46.2 

1X61 

9 

2  47  51.00 

3.3098 

17  41  27.3 

6X18 

9 

4  33  15.26 

9.1811 

21  12  40.0 

ixu  : 

10 

2  50    3.16 

9.9037 

17  48  19.1 

6X19 

10 

4  35  2ai0 

9.1000 

21  14  27.5 

1.788  i 

11 

2  52  15.32 

3.9036 

17  55    4.8 

6.711 

11 

4  37  3a88 

9.1790 

21  16    8.5 

1X81    > 

12 

2  54  27.47 

9.9096 

18    1  44.4 

6X09 

12 

4  39  47.60 

9.1780 

21  17  43.2 

1X36  ! 

13 

2  56  39.62 

9.3036 

18    8  17.9 

6X07 

13 

4  41  58iJ5 

9.1769 

21  19  11.5 

1.418 

14 

2  58  51.77 

3.3036 

18  14  45.2 

6.404 

14 

4  44    8.83 

9.1768 

21  20  33.4 

1X19 

15 

3    1    3.92 

3.3034 

18  21    6.3 

6X01 

15 

4  46  19.34 

9.1747 

21  21  48.9 

1.906 

16 

3    3  16.06 

9.909S 

18  27  21.3 

6.198 

16 

4  48  29.79 

9.1786 

21  22  58.1 

I.IOO 

17 

3    5  28.19 

9.9091 

18  33  30.1 

6X06 

17 

4  50  40.16 

9.1798 

21  24    0.9 

0X04 

18 

3    7  40.31 

9.9090 

18  39  32.7 

6X91 

18 

4  52  50.46 

9.1710 

21  24  57.4 

0X88 

19 

3    9  52.42 

9.9018 

18  45  29.0 

6X87 

19 

4  55    0.68 

9.1607 

21  25  47.5 

0.788  1 

20 

3  12    4.53 

9.9016 

18  51  19.1 

6.788 

20 

4  57  10.82 

9.1684 

21  26  31.3 
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21 

3  14  16.62 

9.9014 

18  57    2.9 

6.078 

21 

4  59  20.88 

9.1670 

21  27    8.7 

0X79 

22 

3  16  28.70 

9.9019 

19    2  40.5 

6X74 

22 

5    130.86 

9.1667 

21  27  39.9 
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23 

3  18  40.77 

9.9010 

19    8  11.8 

6.409 

23 

5    3  40.76 

9.16a 

21  28    4.8 
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24 

3  20  52.82 
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N.19  13  36.8 

6X64 

24 

5    5  50.58 

9.1699 

N.21  28  23.4 

0.967  f 
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GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  BIGHT 

ASCENSION  AND  DECLINATION. 

Hoot. 

1 

1 

Dur. 

forlm. 

DIO. 
Ibrlm. 

Hour. 

mght  AaMoaioo. 

forlm. 

DIff 
forlm. 

SAT 

VHDA 

.Y   5. 
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18  12    5.4 

5.934 
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21 
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22 
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22 
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17  47  42.9 
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23 
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1 
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3.974 

1 
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2 

6    1  31.89 

3.1183 

21    0  30.3 
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2 

7  40  43.54 

34)189 

17  22    5.5 
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3 

6    3  38.93 
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20  58    5.1 
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3 

7  42  44.26 

34)110 

17  15  29.7 
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4 

6    5  45.85 

3.1148 

20  55  34.1 

3.566 

4 

7  44  44.86 

34)080 

17    8  49.3 

6.710 

5 

6    7  52.65 

3.1138 

20  52  57.3 

3.668 

5 

7  46  45.32 

34)067 

17    2    4.4 

6.785 

6 

6    9  59.33 

3.1108 

20  50  14.7 

3.788 

6 

7  48  45.66 

34)046 

16  55  15.1 

6.850 

7 

6  12    5.89 

3.1063 

20  47  26.4 

3.868 

7 

7  50  45.87 

34)096 

16  48  21.3 
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8 

6  14  12.32 
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3.948 

8 
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9 
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9 
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10 
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10 
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7.150 

11 
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11 
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1.99S0 

16  12  47J2 

7.292 

13 

6  24  42.60 

30)056 

20  28  37.3 

8U18 

13 
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14 
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15 
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16 
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16 
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17 
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17 
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18 
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34)847 
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18 
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19 
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19 
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20 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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13.408 

21 

2    0  16.00 

9.9386 

14  39    0.8 

04)68 

22 

0  15  26.77 

9.9366 

6    7  12.4 

13.363 

22 

2    2  30.32 

9.9889 

14  48    1.3 

6.961 

23 

0  17  40.35 

3.3363 

6  19  32.8 

13.317 

23 

2    4  44.66 

9.9898 

14  56  56.2 

64)08 

124 

0  19  53.93 

3.3203 

N.  6  31  50.4 

13.370 

24 

2    6  59.03 

_9.9896 

N.15    5  45.5 

0.776  ' 

xn. 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  BIGHT 

ASCENSION  AND  DECLINATION. 

, 

noar. 

Dlff. 
ibrlm. 

Decliaatkm. 

DUL 
forlm. 

Hoar. 

Bight  AMMQiiOll. 

wit 

forlm. 

DeeUnatkni. 

Diff 
forlm 

TU] 

ESDA^ 

r  29. 

WEDNESDAY  30. 

0 

2    6  39'.03 

• 

3.3S06 

N.l^  ^45!5 

N 

8.T75 

0 

h     m     • 
3    0  48.80 

i 
3.3446 

N.l#   8'    i'A 

6.870 

1 

2    9  13.42 

3.3400 

15  14  29.2 

8.683 

1 

3    3    3.48 

3.3446 

18  14  24.4 

6.964 

2 

2  11  27.83 

3.3408 

15  23    7.3 

8.588 

2 

3    5  18.15 

3.3445 

18  20  37.1 

6.168 

3 

2  13  42.27 

3.3407 

15  31  39.7 

8.498 

3 

3    7  32.82 

3.3444 

18  26  43.4 

6.059 

i    4 

2  15  56.72 

3.3410 

15  40    6.4 

8.897 

4 

3    9  47.48 

3,3443 

18  32  43.3 

5.945 

'    5 

2  18  11.19 

3.3418 

15  48  27.3 

8.800 

5 

3  12    2.13 

3.3440 

18  38  36.8 

5.688  ' 

6 

2  20  25.68 

8.3416 

15  56  42.4 

8J208 

6 

3  14  16.77 

3.3488 

18  44  23.9 

5.781   1 

7 

2  22  40.19 

3.3430 

16    4  51.7 

8.106 

7 

3  16  31.39 

3.3436 

18  50    4.5 

5.638 

8 

2  24  54.72 

3.3438 

16  12  55.1 

Bjxn 

8 

3  18  46.00 

3.3484 

18  55  38.7 

5.515 

1    9 

2  27    9.26 

3.3435 

16  20  52.6 

7.908 

9 

3  21    0.59 

3.3481 

19    1    6.4 

5.407  J 

10 

229  23.82 

3.3438 

16  28  44.1 

7.809 

10 

3  23  15.17 

3.3438 

19    6  27.6 

5.399  ! 

11 

2  31  38.40 

3.3481 

16  36  29.7 

7.709 

11 

3  25  29.72 

3.3434 

19  11  42.3 

5.190 

12 

2  33  52.99 

3.3488 

16  44    9.2 

7.609 

12 

3  27  44.24 

3.34S0 

19  16  50.4 

5.083 

13 

2  36    7.59 

3.3486 

16  51  42.7 

7.508 

13 

3  29  58.76 

3.3417 

19  21  52.0 

4.973 

14 

2  38  22.21 

3.3486 

16  59  10.2 

7.407 

14 

3  32  13J25 

3JM13 

19  26  47.1 

4.864 

15 

2  40  3a83 

3.3488 

17    6  31.6 

7.805 

15 

3  34  27.71 

3.3408 

19  31  35.6 

4.754 

16 

2  42  51.47 

3.3440 

17  13  46.8 

7.308 

16 

3  36  42.15 

3.3408 

19  36  17.6 

4U)44 

17 

2  45    6.12 

3.3443 

17  20  55.9 

7.100 

17 

3  38  56.56 

3.3896 

19  40  53.0 

4.584  1 

18 

2  47  20.77 

3.3448 

17  27  58.8 

6.997 

18 

3  41  10.93 

3.3898 

19  45  21.7 

4U34 

19 

2  49  35.43 

3.3444 

17  34  55.6 

6.894 

19 

3  43  25.27 

3.3888 

19  49  43.9 

4.814  ' 

20 

2  51  50.10 

3.3445 

17  41  46.1 

6.790 

20 

3  45  39.58 

3.3883 

19  53  59.4 

4.904   : 

21 

2  54    4.77 

3.3446 

17  48  30.3 

6.665 

21 

3  47  53.85 

3.3875 

19  58    8.3 

4.098 

22 

2  56  19.45 

3.3446 

17  55    8.3 

6.560 

22 

3  50    8.08 

3.3868 

20    2  10.6 

8.988 

i  23 

2  58  34.12 

3.3446 

18    1  40.0 

6.476 

23 

3  52  22.27 

3.3861 

20    6    6.3 

8.878 

,24 

3    0  48.80 

3.3446 

N.18    8    5.4 

6.870 

24 

3  54  36.41 

3.3854 

N.20    9  55.4 

8.768 

PHASE 

S  OF  TE 

[E   MOON. 

(T  Lai 

It  Quarter,     . 

d 
...      4 

h        m 

13    9.e 

5 

#  Ne 
}>  Fir 

If  Moon,    .    . 
St  Quarter,     . 

.... 

...    12 

...    20 

16    41.^ 
1    33.1 

I 

O  Fu] 

1  Moon,     .    . 

.... 

...    26    ] 

L8       U 

) 

<r   Ap 
<r  Pel 

ogee,   .    .    . 

d      h 
7    23.{ 

} 

Tgee,   .    .    . 

.... 

i 

23    20.5 

» 
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• 

GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

1^ 

Sterol  Nams 

p.  L. 

P.L. 

. 

P.L. 

p.  L. 

?l 

and 

Noon. 

of 

nih. 

of 

Vlh. 

of 

IX»^ 

of 

1 

Poflition. 

Dlff. 

Difl. 
3956 

Dlff. 
9977 

Difl. 

a  AquilflB      W. 

85^5^    & 

3043 

8f  26*3^ 

88°  57' 4^ 

90°  28' 2^ 

9004 

Foinalhaut  W. 

58  46  24 

sni 

60  13    8 

8168 

61  39  55 

8167 

63    644 

8166 

a  Pe^       W. 

38    8  45 

•3806 

39  41    7 

3891 

41  13  38 

2886 

42  46  16 

9888 

Aldebaran    E. 

41  53  18 

3ft60 

40  13  14 

3570 

38  33  38 

3503 

36  54  32 

3618 

Pollux          E. 

84  15    4 

3587 

82  35  51 

3606 

80  57    4 

3636 

79  18  43 

3648 

Sun            E. 

131  39  32 

3887 

130    6  31 

3886 

128  33  54 

3906 

127    1  41 

3999 

2 

a  AquilsB      W. 

97  56    2 

8094 

99  24  19 

.    8114 

100  52  11 

8138 

102  19  34 

8150 

Fomalhaut   W. 

70  20  13 

8188 

71  46  37 

8196 

73  12  51 

8304 

74  38  55 

8914 

a  Pegasi       W. 
Aldebaran    E. 

50  29  22 

3896 

52    1  44 

3905 

53  33  57 

3013 

55    6    0 

9091 

28  46  31 

3799 

27  10  30 

3756 

25  35    4 

9783 

24    0  13 

9811 

Pollux          E. 

71  13  21 

3739 

69  37  33 

3759 

68    2  11 

3777 

66  27  13 

9797 

Sun             E. 

119  26  23 

8015 

117  56  29 

8033 

116  26  57 

8063 

114  57  48 

8069 

3 

a  AquilaB      W. 

109  29  43 

8379 

110  54  19 

8806 

112  18  24 

8833 

113  41  59 

8856 

Fomalhaut  W. 

81  46  21 

8397 

83  11  11 

8980 

84  a5  46 

8993 

86    0    7 

8806 

a  Pegasi       W 
a  Anetis       W. 

62  43  23 

3909 

64  14  15 

3980 

65  44  53 
22  13    5 

3990 

67  15  18 

8001 

19  18  15 

8154 

20  45  19 

8119 

8095 

23  41  21 

8077 

Pollux          E. 

58  38  39 

3891 

57    6    9 

3911 

55  34    4 

3080 

54    223 

9049 

Sun            E. 

107  37  22 

8155 

106  10  19 

8173 

104  43  36 

8187 

103  17  11 

8909 

4 

Fomalhaut   W. 

92  58    4 

8873 

94  20  52 

8386 

95  43  24 

8400 

97    5  40 

8416 

a  Pegasi       W. 
a  Anetis      W. 

74  44    2 

8054 

76  13    8 

8065 

77  42    1 

8075 

79  10  41 

8084 

31    6  20 

8047 

32  35  34 

8047 

34    4  49 

8049 

35  34    1 

8009 

PoUux         E. 

46  30    1 

8046 

45    0  45 

8068 

43  31  56 
93  20  30 

8088 

42    332 

8100 

Sun            E. 

96    9  37 

8375 

94  44  56 

8388 

8801 

91  56  20 

8818 

5 

Fomalhaut  W. 

103  52  43 

8498 

105  13  15 

8606 

106  33  30 

8036 

107  53  26 

8643 

a  Pegasi       W. 
a  Anetis       W. 

86  31    7 

8181 

87  58  39 

8130 

8926    1 

8148 

90  53  13 

8156 

42  59    2 

8071 

44  27  47 

8076 

45  56  26 

8080 

47  25    0 

8084 

Pollux          E. 

34  48  17 

8381 

33  22  44 

8360 

31  57  46 

8303 

30  33  25 

8396 

Sun            E. 

84  58  53 

8869 

83  36    1 

8379. 

82  13  20 

8387 

80  50  49 

8897 

6 

a  Pegasi       W. 
a  Anetis      W. 

98    654 

8193 

99  33  13 

8198 

100  59  24 

8906 

102  25  27 

8911 

54  46  35 

8104 

56  14  40 

8107 

57  42  41 

8110 

59  10  39 

8119 

Aldebaran   W. 

21  38  55 

8156 

23    5  57 

8149 

24  33    7 

8148 

26    0  24 

8188 

Pollux         E. 

23  43  15 

8578 

22  24  17 

8655 

21    6  42 

8747 

19  50  45 

8867 

Sun            E. 

74    0  35 

8488 

72  38  56 

8489 

71  17  24 

8444 

69  55  57 

8449 

7 

a  Pegasi       W. 

109  34    3 

8388 

110  59  27 

8343 

112  24  46 

8347 

113  49  59 

S969 

a  Anetis       W. 

66  29  51 

8130 

67  57  36 

8130 

69  25  21 

8133 

70  53    4 

8191 

Aldebaran   W. 

33  17  59 

8134 

34  45  39 

8133 

36  13  22 

8119 

37  41    8 

8118 

Sun            E. 

63    9  58 

8468 

61  48  57 

8469 

60  27  58 

8471 

.59    7    2 

8479 

8 

a  Pegasi       W. 
a  Anetis       W. 

120  54  40 

8976 

102  19  19 

8383 

123  43  52 

8987 

125    8  19 

8398 

78  11  49 

8116 

79  39  39 

8114 

81    7  31 

8113 

82  35  26 

3110 

Aldebanm    W. 

45    0  34 

8105 

46  28  37 

8103 

47  56  43 

8100 

49  24  53 

8096 

Sun            E. 

52  22  36 

^73 

51     I  42 

8474 

49  40  49 

8473 

48  19  54 

8471 

9 

a  Anetis      W. 

89  55  51 

8093 

91  24    9 

8089 

92  52  32 

8065 

94  21    0 

8080 

Aldebaran    W. 

56  46  53 

8075 

58  15  33 

8070 

59  44  19 

8065 

61  13  12 

8000 

PoUux         W. 

17  33  44 

8068 

18  45  55 

8833 

20    0  23 

8735 

21  16  44 

8684 

Sun            E. 

41  34  51 

8461 

40  13  43 

8459 

38  52  33 

8457 

37  31  19 

8454 

_10 

a  Avietis       W. 

101  44  ,52 

8055 

103  13  57 

8049 

104  43    9 

8043 

106  12  29 

8006 
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GREENWICH  MEAN  TIME. 

LUNAK  DISTANCES. 

1 

8ter>tNain0 

and 

Potitk»i. 

Midnight 

P.L. 

of 

DUL 

XVli. 

P.L. 

of 

DHL 

8088 

xvin»»- 

P.L. 

of 

DUL 

XXJh. 

P.L. 
of 

a  AquiliB 

W. 

91°  58' 45? 

SOU 

9§28'3S 

94°5^li' 

8053 

96Q7'q6 

8078 

Fomalhaat 

w. 

64  33  34 

S166 

66    0  21 

8173 

67  27    4 

8177 

68  53  41 

8181 

aPefi:asi 
Aldebaran 

w. 

44  18  57 

38e-i 

45  51  39 

3884 

47  24  18 

9887 

48  56  53 

9893 

E. 

35  15  55 

96S« 

33  37  48 

9657 

32    0  11 

9681 

.30  23    5 

9704 

PoUux 

E. 

77  40  47 

9603 

76    3  16 

9683 

74  26  12 

9701 

72  49  34 

9730 

Sun 

E. 

125  29  50 

3941 

123  58  27 

9960 

122  27  20 

9978 

120  56  40 

9997 

2 

a  AqailflB 

W. 

103  46  32 

8183 

105  13    2 

8906 

106  39    4 

3380 

108    4  38 

8954 

Fomalhaat 

W. 

76    4  48 

8338 

77  30  30 

8338 

78  56    0 

8344 

80  21  17 

8955 

oPecaa 
Aldebaran 

W. 

56  37  52 

3980 

58    933 

3939 

59  41    2 

9949 

61  12  19 

9959 

E. 

22  26    0 

3848 

20  52  28 

3680 

19  19  43 

9990 

17  47  49 

9965 

Pollux 

E. 

64  52  41 

9815 

63  18  33 

9885 

61  44  51 

9854 

60  11  33 

9878 

Sun 

E. 

113  29    0 

8087 

112    0  34 

8105 

110  32  30 

8191 

109    4  46 

8188 

3 

a  AquiliB 
Fomalhaat 

W. 

115    5    3 

8868 

116  27  35 

8415 

117  49  35 

8446 

119  11    0 

8475 

W. 

87  24  13 

8818 

88  48    4 

8831 

90  11  40 

8845 

91  35    0 

8358 

a  Pe^asi 
a  Aneds 

W. 

68  45  30 

8018 

70  15  27 

8039 

71  45  12 

8038 

73  14  44 

8044 

1 

W. 

25    9  59 

800A 

26  38  52 

8066 

28    7  56 

3051 

2937    6 

8047 

PoUux 

E. 

52  31    6 

3068 

51    0  13 

9088 

49  29  45 

3006 

47  59  40 

8097 

Sun 

E. 

101  51    4 

8318 

100  25  16 

8334 

98  59  47 

8947 

97  34  34 

8961 

4 

Fomalhaut 

W. 

98  27  38 

8481 

99  49  20 

8446 

101  10  45 

8461 

102  31  53 

8477 

a  Aneds 

W. 

80  39  10 

8095 

82    726 

8104 

83  35  31 

8118 

85    3  25 

3198 

W. 

37    3  10 

8065 

38  32  15 

8058 

40    1  16 

3069 

41  30  12 

8067 

Pollux 

E. 

40  35  33 

8181 

39    8    1 

8154 

37  40  57 

3178 

36  14  21 

8904 

Sun 

E. 

90  32  23 

8835 

89    8  41 

8838 

87  45  13 

8848 

86  21  57 

8858 

5 

Fomalhaat 

W. 

109  13    4 

8659 

110  32  23 

8576 

111  51  23 

3594 

113  10    4 

8614 

a  Pe^i 
a  Aneds 

W. 

92  20  15 

8168 

93  47    8 

8171 

95  13  52 

8178 

96  40  27 

8185 

W. 

48  53  29 

8088 

50  21  53 

8093 

51  50  12 

8096 

53  18  26 

8101 

Pollux 

E. 

-29    9  44 

8864 

27  46  46 

8408 

26  24  38 

8456 

25    3  25 

8518 

Sun 

E. 

79  28  29 

8405 

78    6  18 

8418 

76  44  16 

8490 

75  22  22 

8436 

6 

a  Pepsi 
a  Aneds 

W. 

103  51  23 

8316 

105  17  13 

8993 

106  42  56 

V^ 

108    8  32 

8383 

W. 

60  38  34 

8114 

62    6  27 

8116 

63  34  17 

8118 

65    2    5 

8119 

Aldebaran 

W. 

27  27  48 

8184 

28  55  16 

8183 

30  22  47 

8139 

31  50  21 

8136 

PoUux 

E. 

18  36  42 

8997 

17  24  59 

4168 

16  16    3 

4887 

15  10  30 

4671 

Sun 

E. 

68  34  36 

8454 

67  13  20 

8459 

65  52  10 

8461 

64  31    2 

8464 

7 

aPegaa 
a  Anetis 

W. 

115  15    7 

8358 

116  40    8 

8369 

118    5    4 

8966 

119  29  55 

8971 

W. 

72  20  48 

8191 

73  48  32 

8131 

75  16  16 

8119 

76  44    2 

3119 

Aldebaran 

W. 

39    8  56 

8116 

40  36  46 

8114 

42    4  39 

8111 

43  32  35 

8109 

• 

Sun 

E. 

57  46    7 

8478 

56  25  13 

8475 

55    4  21 

8474 

53  43  28 

8475 

8 

aPe^ 

a  Aneds 

W. 

126  32  39 

8899 

127  56  52 

8805 

129  20  58 

8811 

130  44  57 

3317 

• 

W. 

84    324 

8107 

85  31  25 

8104 

86  59  30 

8101 

88  27  38 

8097 

Aldebaran 

W. 

50  53    7 

8093 

52  21  26 

8089 

53  49  49 

8084 

55  18  18 

3079 

Sun 

E. 

46  58  58 

8470 

45  38    0 

8467 

44  16  59 

8465 

42  55  56 

8463 

9 

a  Arietis 

W. 

95  49  34 

8075 

97  18  14 

8070 

98  47    0 

8065 

100  15  53 

3000 

Aldebaran 

W. 

62  42  11 

8054 

64  11  18 

8048 

65  40  30 

8043 

67    9  50 

8037 

PoUux 

W. 

22  34  42 

8559 

23  54    1 

8496 

25  14  30 

8441 

26  36    0 

3393 

Sun 

E. 

36  10    3 

8450 

34  48  43 

8448 

33  27  21 

8446 

32    5  56 

8448 

10 

a  Arieds 

JW. 

107  41  57 

8081 

109  n  31 

8095 

11041  13 

8019 

112  11    2 

8014 
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XV. 


GREENWICH  MEAN  ' 

IIME. 

LVSAR  DISTANCES. 

10 

Ster'ilfM 

M 

P.  L. 

P.L. 

P.L. 

I 

P.L. 

•04 

Noon. 

of 

rail. 

or 

VP*. 

or 

1X1^ 

or 

PoiitkNI, 

Dift 
1080 

Dift 

Dift 
8017 

no. 

Aldebaran 

w. 

68  39'l# 

70    ^5i 

8098 

71°  38' 3^ 

73°   8' 2^ 

8000 

Pollux 

w. 

27  58  24 

SS6I 

29  21  34 

8810 

30  45  27 

8984 

32    9  57 

8954    ; 

Sun 

E. 

30  44  28 

S441 

29  22  58 

8440 

28    1  27 

8430 

26  39  55 

8480 

14 

flUN 

W. 

15  41  37 

8907 

17    5  52 

8950 

18  30  51 

8997 

19  56  28 

8100 

Autaref 

E. 

01  21    8 

sno 

59  40  13 

2779 

58  11    8 

9764 

56  35  53 

9756 

15 

8u!f 

W. 

27  11  53 

8097 

28  40    0 

8001 

30    839 

8067 

31  37  29 

8058    , 

Antaroi 

E. 

48  37    8 

2710 

47    0  54 

3718 

45  24  31 

3706 

43  47  59 

9600    ' 

a  Aijuil® 

E. 

100  58    4 

8190 

99  30  20 

8113 

98    232 

3101 

96  34  24 

8001 

10 

Sun 

W. 

39    5  47 

3000 

40  30  12 

3078 

42    0  52 

9067 

43  37  46 

9060    1 

Antarot 

E. 

35  43  20 

0078 

34    0    4 

3000 

32  28  43 

9666 

30  51  18 

9666 

h  AquiliB 

E. 

89  10  29 

8049 

87  41    8 

8034 

80  11  37 

8096 

84  41  57 

8096    ' 

Fomalbaut 

E, 

110  38  53 

8315 

115  13    2 

8100 

113  40  41 

8168 

112  19  53 

8146    ' 

17 

8U!f 

W. 

51  15  41 

3008 

52  47  50 

9809 

54  20  25 

9883 

55  53    6 

3873 

Jupiter 

W. 

17    2  55 

3710 

18  39  21 

90B8 

20  10  17 

9066 

21  53  42 

8648    , 

Antareo 

E. 

22  44  19 

3081 

21    7  14 

9006 

19  30  27 

9716 

17  54    7 

9743    , 

a  AquiliB 

E. 

77  11  67 

9000 

75  41  43 

9007 

74  11  20 

9006 

72  41    8 

9006 

Fonuilhaut 

E. 

104  59  43 

8069 

103  30  35 

8037 

102    1    8 

8098 

100  31  24 

8000 

a  Pega«i 

•E. 

124  25    7 

3757 

122  49  43 

9743 

121  14    0 

9798 

119  37  57 

9713 

18 

Sun 

W. 

63  39  50 

3891 

05  13  50 

9811 

00  48    3 

9801 

68  22  29 

9709    1 

Jupitor 
a  A(]uilie 

W. 

30    6  19 

3870 

31  45  47 

3564 

33  25  31 

3558 

35    5  31 

3549    1 

E. 

05  10    1 

8011 

03  40    2 

8018 

62  10  12 

8090 

60  40  32 

8088 

Fomalbaut 

E. 

92  58  37 

306O 

91  27  21 

3041 

89  55  54 

9031 

88  24  15 

9994 

a  Pegasi 

£. 

HI  32  51 

3oa 

109  54  55 

9689 

108  10  43 

9090 

106  38  15 

9608 

19 

Sun 

W. 

76  17  52 

3743 

77  53  30 

9783 

79  29  33 

3793 

81    5  42 

7714 

Jupitor 
a  Aquiln 

w. 

43  29  17 

0480 

45  10  40 

3470 

40  52  29 

*3460 

48  34  26 

9400 

E. 

53  10  20 

8134 

51  48  39 

8140 

50  21  29 

8180 

48  54  56 

8913    ; 

Fonialhaut 

£. 

80  43  47 

9005 

79  11  22 

3809 

77  38  53 

3800 

76    6  20 

9880 

a  Pogasi 

E. 

98  22    2 

0554 

96  42    4 

9544 

95    1  52 

3585 

93  21  27 

3596 

90 

Sun 

W. 

89    9  37 

.    0008 

90  47    2 

9057 

92  24  39 

3640 

94    2  5?8 

3680    1 

Jupiter 

W. 

57    7  31 

3419 

58  50  48 

3408 

00  34  18 

3804 

62  18    1 

9886 

Antares 

W. 

19  31  15 

3108 

21  12  38 

3409 

22  54  45 

3484 

24  37  30 

3418    i 

a  Aquiln 

E. 

41  SI  17 

8474 

40  33  24 

8550 

39  13  55 

.8640 

37  56    4 

S74I    I 

Fomalhaui 

E. 

1)8  23  45 

3000 

m  51  26 

9006 

65  19  15 

3014 

63  47  14 

3094    ' 

a  Pegaai 

E. 

84  56  16 

0404 

83  14  40 

3476 

81  32  53 

3408 

79  50  55 

3469    , 

91 

Sun 

W. 

102  14  37 

3000 

108  53  37 

9668 

105  32  49 

3560 

107  12  11 

3B?TI 

Jupiter 

W. 

70  59  43 

9844 

72  44  39 

9885 

74  29  47 

3898 

76  15  06 

3890 

Antares 

W. 

33  18  13 

9881 

35    3  28 

9818 

30  49    1 

3800 

38  34  52 

9906 

Foiualhaui 

E, 

50  11  13 

8000 

M  41  11 

8084 

53  11  40 

8004 

51  42  46 

8006 

a  lV^.i«i 

£. 

71  19    1 

MOO 

69  3l>  17 

3480 

67  53  25 

3430 

66  10  28 

9495 

a  Anottt 

£. 

114  25  40 

0899 

112  40  12 

9811 

110  S4  29 

9808 

109    8  34 

9906 

«)     SrM 

W. 

115  31  :» 

9080 

117  11  52 

35S9 

118  52  21 

3M7 

120  32  56 

3091 

Jupiter 

W. 

85    4  19 

9900 

8i;50  39 

3980 

88  37    8 

3974 

90  23  46 

9S60 

Anuuv« 

W, 

47  27  51 

9>« 

49  15    0 

9349 

51     2  31 

9934 

52  50    8 

S9» 

1  FiimaUhaot 

E. 

44  30  27 

8851 

43    7  14 

84»4 

41  45  25 

35C6 

40  25  10 

8005 

a  IV*gMi 

£. 

57  35  21 

9495 

55  52  22 

3490 

54    9  28 

34n 

S2  26  41 

3440 
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GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

h 

10 

8ter'a  Nan 

M 

P.L. 

P.L. 

P.L. 

P.L. 

ud 

of 

XVh- 

of 

XVIIPi. 

of 

XXJ^ 

of 

Poflifcioa. 

• 

DUt 

JM. 

Diff. 
9988 

Dilt 

Aldebaran 

w. 

74^  38' 2^ 

8009 

7^   ^3^ 

9906 

7f2d5& 

79°  9*2^ 

9960 

Polkx 

w. 

3335    2 

8338 

35    038 

8308 

36  26  44 

8189 

37  53  15 

8150 

SUH 

E. 

25  18  23 

8440 

23  56  52 

8448 

22  35  24 

8447 

21  14    1 

8454 

14 

Sun 

W. 

21  22  40 

8178 

22  49  21 

8151 

24  16  29 

8189 

25  44    0 

8114 

Antares 

E. 

55    028 

3748 

53  24  52 

3741 

51  49    7 

9784 

50  13  12 

9797 

15 

Sun 

W. 

33    636 

8080 

34  36    0 

8096 

36    5  40 

8014 

37  35  36 

8001 

Antares 

E. 

42  11  18 

3604 

40  34  30 

3687 

38  57  33 

3683 

37  20  30 

9678 

a  AqoiUe 

E. 

95    6    3 

8078 

93  37  27 

8060 

92    839 

8050 

90  39  39 

8061 

16 

Sun 

W. 

45    8  54 

3040 

46  40  15 

9986 

48  11  50 

3994 

49  43  39 

9013 

Antares 

E. 

29  13  52 

3604 

27  36  24 

3665 

25  58  57 

3668 

24  21  34 

9974 

a  AquiliB 

E. 

83  12    9 

8014 

81  42  14 

8010 

80  12  14 

8005 

78  42    8 

8001 

E. 

110  52  39 

8188 

109  25    0 

8106 

107  56  56 

8067 

106  28  30 

8060 

17 

Sun 

W. 

57  26    1 

3863 

58  59    9 

3863 

60  32  30 

3843 

62    6    4 

9889 

Japiter 

W. 

23  31  32 

3633 

25    9  44 

3616 

26  48  17 

3603 

28  27    9 

9580 

Antares 

E. 

16  18  24 

3788 

14  43  34 

3843 

13  10    1 

3981 

11  38  21 

8069 

a  Aquilie 

E. 

71  10  50 

3906 

69  40  32 

9908 

68  10  17 

8009 

6640    7 

8005 

Fomalhant 

E. 

99    1  22 

390ft 

97  31    3 

3868 

96    0  29 

9971 

94  29  40 

9960 

aP^asi 

E. 

118    1  34 

3008 

116  24  51 

9688 

114  47  48 

9670 

113  10  28 

9657 

18 

Sun 

W. 

69  57    8 

3783 

71  32    0 

9779 

73    7    5 

9768 

74  42  22 

9758 

Japiter 
a  Aquibe 

W. 

36  45  46 

3580 

38  26  17 

9690 

40    7    3 

9510 

41  48    3 

9499 

E. 

59  11    6 

8060 

57  41  55 

8064 

56  13    1 

8081 

54  44  28 

8101 

Fomalhaut 

E. 

86  52  26 

3016 

85  20  28 

9909 

83  48  21 

9904 

82  16    7 

9899 

aPegad 

E. 

104  59  31 

3006 

103  20  31 

3586 

101  41  16 

9574 

100    1  46 

3564 

19 

Sun 

W. 

82  42    3 

3706 

84  18  36 

3695 

85  55  23 

9684 

87  32  24 

9675 

Jupiter 
a  AquilflB 

W. 

50  16  36 

3460 

51  59    0 

3441 

53  41  37 

9481 

55  24  27 

3493 

E. 

47  29    2 

8368 

46    355 

8398 

44  39  41 

8848 

43  16  25 

8408 

Fomalhaat 

E. 

74  33  47 

3888 

73    1  13 

3888 

71  28  40 

9891 

69  56  10 

9896 

aPegasi 

E. 

91  40  49 

3617 

89  59  59 

3507 

88  18  56 

3490 

86  37  41 

3499 

20 

Sun 

W. 

95  40  30 

3680 

97  18  44 

3631 

98  57  10 

9619 

100  35  48 

9604 

Japiter 

W. 

64    1  57 

3877 

65  46    5 

3868 

67  30  25 

3850 

69  14  58 

9861 

Antares 

W. 

26  20  46 

3803 

28    4  31 

3874 

29  48  43 

3859 

31  33  17 

9344 

a  Aqnile 

E. 

36  40    0 

8858 

35  25  58 

8996 

34  14  13 

4153 

33    5    2 

4336 

Fomalhaut 

E. 

62  15  26 

3986 

60  43  53 

3950 

59  12  38 

9966 

57  41  43 

9986 

aPegasi 

E. 

78    8  48 

3456 

76  26  33 

3450 

74  44    9 

3445 

73    1  38 

3441 

21 

Sun 

W. 

108  51  44 

3666 

110  31  27 

3658 

112  11  20 

3553 

113  51  21 

9546 

Jupiter 

W. 

78    0  36 

3813 

79  46  17 

3806 

81  32    8 

3999 

83  18    9 

9903 

Antares 

W. 

40  20  59 

3386 

42    7  21 

3374 

43  53  58 

3966 

45  40  48 

9957 

Fomalhaut 

E. 

50  14  32 

8185 

48  47    5 

8178 

47  20  30 

8999 

45  54  55 

8986 

aPe^ 

E. 

64  27  29 

3434 

62  44  28 

3433 

61    1  26 

3499 

59  18  23 

9493 

a  Aneds 

E. 

107  22  27 

3387 

105  36    8 

3980 

103  49  39 

9979 

102    2  50 

9365 

22 

Sun 

W. 

122  13  40 

3617 

123  54  30 

3513 

125  35  26 

9608 

127  16  28 

9504 

Japiter 

W. 

92  10  31 

3964 

93  57  24 

3950 

95  44  24 

9956 

97  31  30 

9950 

Antares 

W. 

54  37  54 

3391 

56  25  50 

9915 

58  13  55 

9910 

60    2    8 

9904 

Fomalhaut 

E. 

39    6  41 

8708 

37  50  10 

8848 

36  35  52 

8989 

35  24    2 

4158 

a  Pegasi 

E. 

50  44-3 

3447 

49    1  35 

9457 

47  19  21 

9468 

45  37  23 

9489 

21 
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XVII. 


1 

GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

h 

%»** 

8ter*f  Nmm 

. 

P.L. 

P.L. 

P.L. 

P.L. 

and 

x^oon. 

of 

mh. 

of 

VPi. 

of 

IX^ 

or 

®  § 
32 

Poaitton. 

Dur. 

DIff. 

WL 

Diff.     1 
9941 

a  Arietis      £. 

100°  16'    S 

9966 

98^29'    # 

9969 

96°  41' 5^ 

S946 

94°  54' 3^ 

23 

Sun           W. 

128  57  35 

9B09 

130  38  46 

9400 

132  20    1 

9407 

134    1  19 

9496 

Jupiter         W. 

99  18  43 

9247 

101    6    1 

9948 

102  53  24 

9940 

104  40  52 

9988 

Antarea       W. 

61  50  29 

9900 

63  38  56 

9100 

65  27  29 

9103 

67  16    8 

9100 

a  Pe^       £. 
a  Aneds       £. 

43  55  45 

9400 

42  14  30 

9619 

40  33  43 

9648 

38  53  30 

9671    1 

85  56  10 

9918 

84    8  10 

9916 

82  20    6 

9318 

80  31  58 

9910    i 

Aldebamn   £. 

119    5  22 

9100 

117  16  49 

9109 

115  28  10 

9188 

113  39  25 

9l8i    i 

24 

Jupiter        W. 

113  38  50 

9988 

115  26  29 

9988 

117  14    7 

9984 

119    1  44 

9986 

Antareg        W. 

76  20  17 

9181 

78    9  13 

9180 

79  58  10 

9189 

81  47    5 

9189 

aPe^       £. 

a  Anetis      E. 

30  44  34 

9810 

29  10  19 

9600 

27  37  47 

S084 

26    7  14 

8100 

71  30  44 

9Q06 

69  42  28 

9900 

67  54  14 

9911 

66    6    3 

9914 

Aldebanm  E. 

104  34  48 

9178 

102  45  47 

9177 

100  56  45 

9178 

99    744 

9176 

25 

Antares       W. 

90  51    9 

9104 

92  39  45 

9196 

94  28  15 

9908 

96  16  38 

9906 

a  Aqvalm      W. 
a  Anetis       £. 

43  41  50 

8140 

45    9    0 

8009 

46  37  19 

8044 

48    6  37 

8001 

57    6  23 

9tt8 

55  18  49 

99a 

53  31  26 

9960 

51  44  13 

9960 

Aldebaran    £. 

90    3  13 

9191 

88  14  32 

9106 

86  25  57 

9199 

84  37  28 

9904 

26 

Antares       W. 

105  16  18 

9948 

107    3  42 

9961 

108  50  53 

9900 

110  37  52 

9970 

a  AquiliB      W. 

55  44  25 

9860 

57  17  36 

9649 

58  51  10 

9898 

60  25    2 

9616    > 

Fomalhaut  W. 

32  56    5 

4447 

34    0  44 

4960 

35    8  23 

4081 

36  18  43 

-    8087    ! 

a  Arietis      £. 

42  51  46 

9816 

41    6  10 

9883 

39  20  57 

9848 

37  36    7 

9806    • 

Aldebaran   £. 

75  37  16 

9988 

73  49  45 

9947 

72    227 

9966 

70  15  23 

9966    . 

PoUux         £. 

117  33  48 

9818 

115  48  15 

9898 

114    2  49 

9839 

112  17  32 

9806 

27 

a  Aquilffi      W. 

68  17    7 

9709 

69  51  46 

9709 

71  26  24 

9796 

73    058 

9796 

Fomalhaut  W. 

42  41  12 

8480 

44    2  21 

8400 

45  24  38 

8847 

46  47  55 

8809 

a  Pe^       W. 
a  Anetis       £. 

21  37  15 

8604 

22  55  56 

8496 

24  17  43 

8906 

2542    0 

8101 

28  59  35 

9404 

27  18  13 

9680 

25  37  42 

9679 

23  58    8 

9091 

Aldebaran    E. 

61  23  42 

9890 

59  38  12 

9889 

57  52  59 

984ft 

56    8    5 

9360    ^ 

PoUux          E. 

103  33  57 

9880 

101  49  54 

9801 

100    6    7 

9409 

98  22  35 

9416 

28 

a  Aquil©      W. 

80  52    7 

9685 

82  25  49 

9847 

83  59  16 

9860 

85  32  28 

9879 

Fomalhaut  W. 

53  55  13 

8160 

55  22  11 

8149 

56  49  30 

8190 

58  17    4 

8116 

aPecasi       W. 
Aldebaran   £. 

33    7  39 

9908 

34  39  48 

9880 

36  12  33 

9860 

37  45  45 

9849 

47  28  38 

9483 

45  45  49 

9448 

44    323 

9466 

42  21  20 

9489 

PoUux         E. 

89  49  26 

9460 

88    7  45 

9406 

86  26  26 

9610 

84  45  27 

9696 

Regulus       £. 

126  41  27 

9486 

124  58  42 

9448 

123  16  16 

9409 

121  34    9 

9477 

29 

a  AquiljB      W. 

98  13  57 

9060 

94  45  13 

9966 

96  16    8 

9986 

97  46  39 

8006 

Fomalhaut  W. 

65  37    6 

8101 

67    5  14 

8108 

68  33  20 

8106 

70    1  22 

8110 

a  Pegasi       W. 
AldeWan   E. 

45  35  34 

9610 

47    9  49 

9811 

48  44    3 

9618 

50  18  14 

9818 

33  57  15 

9flr74 

32  17  45 

9006 

30  38  43 

9617 

29    0  11 

9640 

Pollux         E. 

76  26    1 

9007 

74  47  16 

9694 

73    8  54 

9649 

71  30  56 

9760    . 

Regulus       E. 

113    8  40 

9660 

111  28  36 

9666 

109  48  54 

9661 

108    9  33 

9607 

30 

a  AquilsB      W. 

105  12  55 

8118 

106  40  49 

8187 

108    8  14 

8161 

109  35  10 

8166 

Fomalhaut   W. 

77  19  40 

8140 

78  46  50 

8161 

80  13  46 

8179 

81  40  29 

8104 

o  Pegasi       W. 

58    7  23 

9668 

59  40  42 

9668 

61  13  48 

9878 

62  46  41 

9668 

PoUux         E. 

6327    8 

9761 

61  51  36 

9771 

60  16  30 

9700 

58  41  49 

98U 

Regulus       E. 

99  58    7. 

9676 

98  20  53 

9609 

96  44    2 

9707 

95    7  31 

9798 

Sun            E. 

138  51  10 

8099 

137  21  24 

8066 

135  51  58 

8069 

134  22  50 

8000 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

22 

8tar*iNMM 

p.  L. 

PL. 

p.  L. 

p.  L. 

•ad 

Midnight. 

of 

XVi^ 

of 

XVIIP* 

of 

XXJb. 

of 

Poiltfoa 

Difl. 

DUL 

DHL 

DUL 

a  Arietii 

E. 

93^  7^  if 

3335 

91"  19*  35 

9381 

89^31' 54 

9330 

87^44'    & 

9999 

23 

Sun 

W. 

135  42  38 

9494 

137  23  59 

9494 

139    5  20 

9494 

140  46  41 

9490 

Japiter 

W. 

106  28  23 

9380 

108  15  57 

9385 

110    3  33 

9388 

111  51  11 

9388 

Antares 

W. 

69    4  51 

3186 

70  53  39 

9185 

72  42  29 

3188 

74  31  22 

3183 

a  Pe^asi 

a  Anetis 

E. 

37  13  55 

9604 

35  35    5 

9643 

33  57    9 

9689 

32  20  15 

3744 

E. 

78  43  46 

9309 

76  55  32 

9306 

75    7  17 

9306 

73  19    1 

3307 

Aldebaran 

E. 

111  50  36 

sias 

110    1  43 

3181 

108  12  47 

3179 

106  23  48 

3178 

24 

Jupiter 

W. 

120  49  19 

9337 

122  36  51 

3388 

124  24  20 

9948 

126  11  44 

3347 

Antares 

W. 

8336    0 

3184 

85  24  52 

3165 

87  13  42 

9188 

89    2  28 

3191    1 

a  Pe^asi 
a  Anetis 

E. 

24  39    4 

S343 

23  13  46 

8419 

21  51  51 

8040 

2034    0 

8034 

E. 

64  17  56 

3St6 

62  29  53 

3330 

60  41  56 

9335 

58  54    6 

3380    1 

Aldebaran 

E. 

97  18  44 

3180 

95  29  46 

3183 

93  40  51 

3184 

91  51  59 

9188 

25 

Antares 

W. 

96    4  53 

3314 

99  52  59 

9130 

101  40  56 

9997 

103  28  43 

9885 

a  Ac^uilie 
a  Anetis 

W. 

49  36  49 

3064 

51     7  47 

398] 

52  39  26 

3904 

54  11  40 

9880 

£. 

49  57  13 

9366 

48  10  27 

3379 

46  23  56 

9390 

44  37  42 

9803 

Aldebaran 

JS. 

82  49    7 

3310 

81    0  54 

3310 

79  12  51 

9338 

77  24  58 

9381 

26 

Antares 

W. 

112  24  36 

9360 

114  11    5 

9390 

115  57  19 

3803 

117  43  16 

3818    ' 

a  Aquilas 

W. 

61  59    9 

3807 

63  33  28 

3800 

65    7  56 

3796 

66  42  29 

3793    1 

Fomalhaut 

W. 

37  31  25 

S819 

38  46  15 

8104 

40    2  58 

8010 

41  21  21 

9080    1 

a  Arietis 

E. 

35  51  44 

3387 

34    7  50 

3409 

32  24  28 

9488 

30  41  41 

9403 

Aldebaran 

E. 

68  28  32 

337S 

66  41  56 

9380 

64  55  35 

9396 

63    930 

9808 

Pollux 

E. 

110  32  25 

3344 

108  47  29 

3803 

107    2  45 

9861 

105  18  14 

9871 

27 

a  Aquilas 

W. 

74  35  29 

9803 

76    9  53 

3811 

77  44    7 

9817 

79  18  13 

3830 

Fomalhaut 

W 

48  12    4 

8304 

49  36  58 

3361 

51    2  31 

8303 

52  28  38 

8178 

aPe^ 

a  Anetis 

W. 

27    820 

8106 

28  36  20 

8940 

30    543 

9985 

31  36  14 

9943 

E. 

22  19  41 

3080 

20  42  34 

9750 

19    7    1 

3888 

17  38  23 

3900 

Aldebaran 

E. 

54  23  31 

3373 

52  39  16 

3867 

50  55  22 

9401 

49  11  49 

3417    i 

PoUux 

£. 

96  39  21 

3436 

94  56  24 

3489 

93  13  45 

9458 

91  31  26 

3467 

28 

a  AquilsB 

W. 

87    5  23 

9887 

88  37  59 

9890 

90  10  19 

9915 

91  42  19 

3983 

Fomalbant 

W. 

59  44  52 

Sill 

61  12  48 

8106 

62  40  50 

8103 

64    8  57 

8H)1    1 

oPeffasi 
Aldebanm 

W. 

39  19  19 

9839 

40  53    9 

3831 

42  27  10 

3814 

44    1  20 

9811    1 

E. 

40  39  41 

9499 

38  58  26 

3517 

37  17  36 

9585 

35  37  12 

9555 

Pollux 

E. 

83    4  50 

9541 

81  24  34 

3566 

79  44  41 

9074 

78    5  10 

3090 

Regulus 

E. 

119  52  23 

9490 

118  10  56 

3505 

116  29  50 

9090 

114  49    4 

9585 

29 

a  AquUn 

W. 

99  16  45 

9035 

100  46  27 

8047 

102  15  42 

8007 

103  44  32 

»» 

Fomalhaut 

w. 

71  29  19 

8117 

72  57    8 

8134 

74  24  48 

8183 

75  52  19 

8140 

a  Pegasi 
Aldebanm 

w. 

51  52  19 

3893 

53  26  18 

3838 

55    0    9 

9885 

56  33  52 

9844 

E. 

27  22  10 

9063 

25  44  40 

3088 

24    7  44 

3710 

22  31  25 

3746    1 

Pollux 

E. 

69  53  21 

3678 

68  16  11 

3090 

66  39  26 

9714 

65    3    5 

9789    1 

Begulus 

E. 

106  30  34 

3613 

104  51  55 

9037 

103  13  37 

9043 

101  35  41 

9000 

30 

«  AquOfB 

W. 

111    1  34 

8913 

112  27  29 

8340 

113  52  51 

8308 

115  17  40 

8397 

Fomalhaut 

W. 

83    6  57 

8196 

84  33  11 

8309 

85  59  10 

8333 

87  24  52 

8387 

«  Pegasi 

W. 

64  19  21 

3894 

65  51  48 

9905 

67  24    1 

3910 

68  55  59 

9937 

Pollux 

E. 

57    7  35 

3839 

55  33  45 

9848 

54    020 

9809 

52  27  22 

9889 

Regulus 

E. 

93  31  22 

3788 

91  55  32 

9754 

90  20    4 

9709 

88  44  56 

3785 

Suv 

£. 

132  54    2 

8065 

131  25  34 

8101 

129  57  25 

8117 

128  29  36 

8188 
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AT 

GREENWICH   APPARENT 

NOON. 

THE   SUN'S 

BUowl 
TIhn 

t 

1 

1 

oftlw 

tani- 

dluneter 

purilig 

th« 

Hold- 

ho. 

XtnirfioBor 

Time, 

tat* 

nitncud 

AproFtmt 
Tim*. 

Ibov. 

Apparmi 
Right  AMuuloa. 

]>ur.for 
Ihoor. 

Appanni 
Deellnatton. 

IMff.for 
Ihour. 

Semi, 
diameter. 

Thur. 

Fri. 

Sat 

1 
2 
3 

h      m      8 

12  28  38.10 
12  32  15.53 
12  35  53.28 

9.054 
9.067 
9.081 

S.   S    i  41A 
3  28  59.6 
3  52  15.6 

58!30 
58.21 
58.11 

1^ 

16 
16 

1.49 
1.77 
2.04 

64'.36 
64.40 
64.45 

10°13'.99 
10  33.06 
10  51.81 

0^801 
0.?88 
0.774 

Sun. 
Mon. 
Tues. 

4 
5 
6 

12  39  31.35 
12  43    9.78 
12  46  48.61 

9.096 
9.112 
9.128 

4  15  28.9 

4  38  39.2 

5  1  46.2 

58.00 
57.87 
57.73 

16 
16 
16 

2.31 
2.58 
2.85 

64.50 
64.55 
64.60 

11  10.24 
11  28.31 
11  45.98 

0.759 
0.743  1 
0.7*7 

Wed. 
Thur. 
Fri. 

7 
8 

12  50  27.86 
12  54    7.52 
12  57  47.61 

9.145 
9.163 
9.182 

5  24  49.6 

5  47  48.9 

6  10  43.8 

57.6^ 
57.39 
57.19 

16 
16 
16 

3.13 
3.40 
3.67 

64.66 
64.72 
64.78 

12    3.24 
12  20.06 
12  36.49 

0.710 
0.692 
0.674 

Sat 
Sun. 
Mon. 

10 
11 
12 

13     1  28.17 
13    5    9.21 
13    8  50.73 

9.201 
9.221 
9.242 

6  33  33.8 

6  56  18.6 

7  18  57.7 

56.98 
56.75 
56^1 

16 
16 
16 

3.95 
4.23 
4.51 

64.85 
64.92 
64.99 

12  52.45 

13  7.94 
13  22.93 

0.655 
0.635 
0.614 

Tues. 
Wed; 
Thur. 

13 
14 
15 

13  12  32.75 
13  16  15.30 
13  19  58.38 

9.263 
9.285 
9.307 

7  41  30.8 

8  3  57.5 
8  26  17.5 

56.26 
55.98 
55.69 

16 
16 
16 

4.78 
5.05 
5.33 

65.07 
65.15 
65.23 

13  37.41 

13  51.38 

14  4.82 

0.592 
0.570 
0.548 

Fri. 

Sat 
Sun. 

16 
17 

18 

13  23  42.00 
13  27  26.17 
13  31  10.93 

9.330 
9.354 
9.379 

8  48  30.3 

9  10  35.5 
9  32  32.7 

55.38 
55.05 
54.71 

16 
16 
16 

5.61 
5.89 
6.16 

65.31 
65.40 
65.49 

14  17.72 
14  30.06 
14  41.82 

0.535  1 

0.501 

0.477; 

Mon. 
Tues. 
Wed. 

19 
20 
21 

13  34  56.28 
13  38  42.24 
13  42  28.83 

9.404 
9.430 
9.456 

9  54  21.5 
10  16     1.5 
10  37  32.4 

54.35 
53.98 
53.59 

16 
16 
16 

6.43 
6.71 
6.99 

65.58 
65.67 
65.76 

14  52.99 

15  3.55 
15  13.49 

0.452 
0.426  , 
0.400 

Thur. 

Fri. 

Sat 

22 
23 
24 

13  46  16.06 
13  50    3,93 
13  53  52.48 

9.483 
9.511 
9.539 

10  58  53.9 

11  20     5.5 
11  41     6.7 

53.19 
52.77 
52.33 

16 
16 
16 

7.27 
7.54 
7.81 

65.86 
65.96 
66.06 

15  22.79 
15  31.44 
15  39.41 

0.373 

0.345; 

0.317 

Sun. 
Mon. 
Tues. 

25 
26 
27 

13  57  41.72 

14  1  31.68 
14    5  22.38 

9.568 
9.598 
9.629 

12     1  57.2 
12  22  36.7 
12  43    4.8 

51.88 
51.41 
50.92 

16 
16 
16 

8.08 
8.35 
8.61 

66.16 
66.27 
66.38 

15  46.70 
15  53.28 
15  59.i3 

1 
0J288: 
0.258 
0.227 

Wed. 
Thur. 
Fri. 
Sat 

28 
29 
30 
31 

14    9  13.81 
14  13     5.99 
14  16  58.95 
14  20  52.70 

9.660 
9.692 
9.724 
9.757 

13    3  21.1 
13  23  25.1 

13  43  16.5 

14  2  54.9 

50.42 
49.90 
49.37 

48.82 

16 
16 
16 
16 

8.86 
9.11 
9.36 
9.61 

66.49 
66.60 
66.71 
66.82 

16    4.24 
16    8.60 
16  12.19 
16  14.99 

0.196 
0.1©' 
0.133 
0.100 

Sun. 

32 

14  24  47.26 

9.791 

S.  14  22  19.9 

48.25 

16 

9.86 

66.93 

16  16.98 

0.066 

V 

ron.  —  llMa  TfaiM  of  the 

SemidkuD 

0ter  iMMteg  msy  be  found  by  i 

mbtnetbig  Oi.M  ftom  tti*  BMrmI  TfaM 

I 

II. 
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NOON. 

THE 

SUN'S 

1 

1 

1 

1 

s 

Sqoattoaof 
Time, 
to  be 
added  to 
Mean 
Time, 

Diir.for 
Ihoor. 

Sidereal 
Time. 

Right  AMeuBloii. 

Diff-for 
Ihoar. 

DecUnMloii. 

lNS.ft»r 
Ihoor. 

Thur. 

1 

12  28  39.65 

i 
9.054 

S.  S    5'  51*4 

56!!30 

10"  14*12 

0.801 

h     m      ■ 

12  38  53.77 

Fri. 

2 

12  32  17.13 

9.067 

3  29    9.9 

68.21 

10  33.19 

0.788 

12  42  50.32 

Sat 

3 

12  35  54.93 

9.061 

3  52  26.2 

58.11 

10  51.95 

0.774 

12  46  46.88 

^n. 

4 

12  39  33.05 

9.096 

4  15  39.8 

58.00 

11  10.38 

0.759 

12  50  43.43 

Mon. 

5 

12  43  11.53 

9.112 

4  38  50.4 

57.87 

11  28.45 

0.743 

12  54  39.98 

Tuea. 

6 

12  46  50.41 

9.128 

5     1  57.6 

57.73 

11  46.12 

0.727 

12  58  36.53 

Wed. 

7 

12  50  29.70 

9.145 

5  25     1.2 

57.57 

12    3.38 

0.710 

13    2  33.08 

Thur. 

8 

12  54    9.41 

9.163 

5  48    0.7 

57.39 

12  20.22 

0.692 

13    6  29.63 

FrL 

9 

12  57  49.55 

9.182 

6  10  55.8 

57.19 

12  36.64 

0.674 

13  10  26.19 

Sat. 

10 

13     1  30.15 

9.201 

6  33  46.0 

56.98 

12  52.59 

0.655 

13  14  22.74 

Sun. 

11 

13    5  11.23 

9.221 

6  56  31.0 

56.75 

13    8.07 

0.635 

13  18  19.30 

Mod. 

12 

13    8  52.79 

9.242 

7  19  10.3 

56.51 

13  23.06 

0.614 

13  22  15.85 

Tues. 

13 

13  12  34.85 

9.263 

7  41  43.6 

56.26 

13  37.55 

0.592 

13  26  12.40 

Wed. 

14 

13  16  17.44 

9.285 

8    4  10.5 

55.98 

13  51.51 

0.570 

13  30    8.95 

Thar. 

15 

13  20    0.56 

9.307 

8  26  30.6 

55.69 

14    4.95 

0.548 

13  34    5.51 

Fri. 

16 

13  28  44.22 

9.330 

8  48  43.5 

55.38 

14  17.84 

0.525 

13  38    2.06 

Sat. 

17 

13  27  28.43 

9.354 

9  10  48.8 

55.05 

14  30.18 

0.501 

13  41  58.61 

Sun. 

18 

13  31  ISJ2S 

9.379 

9  82  46.1 

54.71 

14  41.94 

0.477 

13  45  55.17 

Mon. 

19 

13  44  58.61 

9.404 

9  54  35.0 

54.35 

14  53.11 

0.452 

13  49  51.72 

Tues. 

20 

13  38  44.61 

9.430 

10  16  15.1 

53.98 

15    3.66 

0.426 

13  53  48.27 

Wed. 

21 

13  42  31.23 

9.456 

10  37  46.1 

53.59 

15  13.59 

0.400 

13  57  44.82 

Thur. 

22 

13  46  18.49 

9.483 

10  59    7.6 

53.19 

15  22.89 

0.373 

14     1  41.38 

Fri. 

23 

13  50    6.39 

9.511 

11  20  19.2 

52.77 

15  31.54 

0.345 

14    5  37.93 

Sat. 

24 

13  53  54.97 

9.539 

11  41  20.4 

52.33 

15  39.51 

0.317 

14    9  34.48 

Sun. 

25 

13  57  44.24 

9.568 

12    2  10.9 

51.88 

15  46.80 

0.288 

14  13  31.04 

Mon. 

26 

14     1  34.23 

9.598 

12  22  50.4 

51.41 

15  53.36 

0.258 

14  17  27.59 

Tues. 

27 

14     5  24.95 

9.629 

12  43  18.4 

50.92 

15  59.20 

0.227 

14  21  24.15 

Wed. 

28 

14    9  16.40 

9.660 

13    3  34.6 

50.42 

16    4.30 

0.196 

14  25  20.70 

Thar. 

29 

14  13    8.60 

9.692 

13  23  38.5 

49.90 

16    8.65 

0.165 

14  29  17.25 

Fri. 

30 

14  17     1.58 

9.724 

13  43  29.8 

49.37 

16  12.23 

0.133 

14  33  13.81 

Sat. 

81 

14  20  55.35 

9.757 

14    3    8.1 

48.82 

16  15.01 

0.100 

14  37  10.36 

Sun. 

32 

14  24  49.92 

9.791 

S.14  22  33.0 

48.25 

16  17.00 

0.066 

14  41     6.92 

N 

on.— TiMflMiikUui 

mtntnm 

Ma  Noon  may  be  msi 

imMdtiM 

MUM  M  that  for  ApiMumi 

tNooB. 
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AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


s 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


I 

I 


IVm  lonoitudb. 


274 
275 
276 

277 

278 
279 

280 
281 
282 

283 
284 
285 

286 
287 

288 

289 
290 
291 

292 
293 
294 

295 
296 
297 

298 
299 
300 

301 
302 
303 
304 

305 


187  48  30.7 

188  47  34.8 

189  46  41.3 

190  45  50.1 

191  45  1.3 

192  44  14.9 

193  43  30.7 

194  42  48.8 

195  42  9J2 

196  41  31.8 

197  41  56.5 

198  40  23.3 

199  39  52.3 

200  39  23.3 

201  38  56.2 

202  38  30.9 

203  38  7.4 

204  37  45.8 

205  87  25.9 

206  37  7.6 

207  36  51.1 

208  36  36.3 

209  36  23.3 

210  36  11.9 

211  36  2.4 

212  35  54.7 

213  35  48.9 

214  35  45.1 

215  35  43.3 

216  35  43.4 

217  35  45.6 

218  35  49.9 


47  38.3 
46  42.3 

45  48.7 

44  57.4 

44  8.5 
43  22.0 

42  37.7 
41  55.7 
41  16.0 

40  38.5 
40  3.1 
39  29.8 

38  58.7 
38  29.6 
38  2.4 

37  87.0 
37  13.4 
36  51.7 

36  31.7 
36  13.3 
35  56.7 

35  41.8 
35  28.7 
35  11J2 

35  7.6 
34  59.8 
34  53.9 

34  50.0 
34  48.1 
34  48.1 
84  50J2 

34  54.3 


DULfbr 
Ihour. 


147.63 
147.73 
147.89 

147.92 
148.01 
148.11 

148.20 
148.30 
148.39 

148.49 

148.58 
148:66 

148.74 
148.82 
148.90 

148.96 
149.06 
149.14 

149.81 
149.28 
149.35 

149.42 
149.49 
149.56 

149.64 
149.72 
149.80 

149.88 
149.96 
150.05 
150.13 

150.22 


LATTTUDl. 


-+-0.39 
0.26 
0.13 

+0.02 

—0.07 

0.15 

0.19 
0.19 
0.17 

0.13 
—0.05 
4-0.04 

0.16 
0.29 
0.42 

0.55 
0.68 
0.79 

0.87 
0.95 
0.99 

0.98 
0.96 
0.92 

0.86 
0.74 
0.62 

0.50 
0.37 
0.23 
0.13 

H-0.04 


LogBrithm 

of  the 

RwUas  Vector 

ofth« 

Stfth. 


0.0002212 
0.0000983 
9.9999757 

.9998532 
.9997306 
.9996079 

.9994851 
.9993621 
.9992388 

.9991152 
.9989912 
.9988670 

.9987424 
.9986176 
.9984925 

.9983673 
.9982422 
.9981170 

.9979923 
.9978680 
.9977444 

.9976217 
.9974999 
.9973792 

.9972597 
.9971415 
.9970247 

.9969093 
.9967954 
.9966829 
.9965718 

9.9964621 


Dlff.for 
1  hour. 


51J2 
51.1 
51.1 

51.1 
51.1 
51.1 

51J2 
51.3 
51.4 

51.6 
51.7 
51.8 

51.9 
52.0 
52.1 

52.1 
52.1 
52.0 

51.8 
51.6 
51.3 

50.9 
50.5 
50.0 

49.5 
48.9 
48.3 

47.7 
47.1 
46.6 
46.0 

45.4 


h   m  • 

11  19  14.65 
11  15  18.74 
11  11  22.83 
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TKR  MOON'S  BIGHT  ASCEN8I0JJ  AND  DECLINATION. 

Hour. 

Bight  AaoeoBloii. 

DUL 
forlm. 

DifL 
forlm. 

Hoar. 

BishtAMMOiloii. 

forlm. 

DiS. 
ftvlm. 

SATURDAY   17. 

MONDAY 

19. 

0 

h    m     « 
17  30  15.06 

■ 
!U976 

S.21    ds&A 

fl 

0 

h    m    ■ 
19  28  61.91 

■ 
9.4900 

S.  1/40' 1^.1 

7.930 

1 

17  32  44.91 

SU9T5 

21    3  41.5 

1.917 

1 

19  31  17.02 

9.4171 

17  32  57.5 

7.346 

2 

17  35  14.76 

SU9T4 

21    2  24.4 

1.364 

2 

19  33  41.96 

9.4141 

17  25  33.3 

7U66  ' 

3 

17  37  44.61 

9U974 

21    0  59.0 

1.499 

3 

19  36    6.72 

9.4119 

17  18    2.5 

7.608 

4 

17  40  14.45 

9.497a 

20  59  25.4 

1.039 

4 

19  38  31.30 

9.4069 

17  10  25.1 

7.070 

5 

17  42  44i» 

3.4S71 

20  57  43.6 

1.700 

5 

19  40  55.70 

9U069 

17    2  41.3 

7.784 

6 

17  45  14.10 

9.4987 

20  55  53.5 

14K)9 

6 

19  43  19.93 

9.4091 

16  54  51.0 

7.890 

7 

17  47  43.89 

9U06S 

20  53  55.2 

9.039 

7 

19  45  43iW 

9.3091 

16  46  54.4 

7.997 

8 

17  50  13.66 

9.4906 

20  51  48.8 

9.176 

8 

19  48    7.82 

9.3000 

16  38  51.4 

8.100 

9 

17  52  43.40 

9U90S 

20  49  34.2 

9.319 

9 

19  50  31.49 

9.8999 

16  30  42ii 

8.904 

10 

17  55  13.10 

2U947 

20  47  11.4 

9U47 

10 

19  52  54J97 

9.3606 

16  22  26.9 

6.300 

11 

17  57  42.76 

3,4940 

20  44  40.5 

9.668 

11 

19  55  18.27 

9.3666 

16  14  a5.4 

6.408 

12 

18    0  12.38 

9.4931 

20  42    1.4 

9.718 

12 

19  57  41.38 

9.3630 

16    5  37.9 

6.608 

13 

18    2  41.94 

9.4929 

20  39  14.2 

9.864 

13 

20    0    4.29 

9.3603 

15  57    4.4 

8.606 

14 

18    5  11.44 

9.4919 

20  36  18.9 

9,968 

14 

20    2  27.02 

9.3779 

15  48  24.9 

8.706 

15 

18    7  40.88 

9U909 

20  33  15.5 

3,133 

15 

20    4  49.56 

9.3741 

15  39  39.6 

8.603 

16 

18  10  10.26 

9U890 

20  30    4.1 

3.367 

16 

20    7  11.91 

9.3709 

15  30  48.5 

6.899 

17 

18  12  39.57 

9.4878 

20  26  44.6 

3J»9 

17 

20    9  34.07 

9<J077 

15  21  51.6 

6.986 

18 

18  15    8.80 

9*4866 

20  23  17.1 

3.634 

18 

20  11  56.03 

9.8046 

15  12  49.1 

94»7. 

19 

18  17  37.95 

9.4863 

20  19  41.6 

3.0ffr 

19 

20  14  17.81 

941013 

15    3  40.9 

9.183  ! 

20 

18  20    7.03 

9.4888 

20  15  58.2 

3.789 

20 

20  16  39.39 

9.3661 

14  54  27.2 

9.374 

21 

18  22  36.02 

9.4833 

20  12    6.8 

3.929 

21 

20  19    0.78 

9.3649 

14  45    8.0 

9.306 

22 

18  25    4.91 

9U807 

20    8    7.5 

4U>63 

22 

20  21  21.98 

9.3617 

14  35  43.4 

9.464 

23 

18  «7  33.71 
SU 

9.4791 

NDAY 

S.20    4    0.3 

la 

4.186 

23 

20  23  42.99 
TUl 

9.3486 

:SDA1 

S.14  26  ia4 

r  20. 

9.643 

0 

18  30    2.40 

9.4774 

S.19  99  45.31 

4.310 

0 

20  26    a80| 

9.3460 

s.14  16  38J» 

Mm 

1 

18  32  30.99 

9.4760 

19  55  22.5 

4.446 

1 

20  28  24.42 

9.3491 

14    6  57.8 

9.716 

2 

18  34  59.47 

9.47S7 

19  50  51.9 

4.674 

2 

20  30  44.85 

9.3389 

13  57  12.3 

9.800  , 

3 

18  37  27.84 

9^718 

19  46  13.6 

4.703 

3 

20  33    5.09 

9.3366 

18  47  21.7 

9.804   1 

4 

18  39  56.09 

9.4608 

19  41  27.6 

4.630 

4 

20  35  25.15 

9.3397 

13  37  26J2 

9.908 

5 

18  42  24.23 

9U679 

19  36  33.9 

4.996 

5 

20  37  45.01 

9.3996 

13  27  25.7 

104)48  I 

6 

18  44  52.24 

9.4668 

19  31  32.6 

64)64 

6 

20  40    4.69 

9.8904 

13  17  2a4 

10.196 

7 

18  47  20.13 

9U6S7 

19  26  23.7 

6.311 

7 

20  42  24.18 

9.3939 

13    7  10.3 

104)08  , 

8 

18  49  47.88 

9U614 

19  21    7.3 

6.330 

8 

20  44  4a48 

9.8909 

12  56  55.5 

10.306 

9 

18  52  15.50 

9.4699 

19  15  43.3 

6.403 

9 

20  47    2.60 

9.3171 

12  46  3a0 

10.363 

10 

18  54  42i)9 

9.4609 

19  10  11.9 

6.666 

10 

20  49  21.53 

9.3141 

12  36  12.0 

10U37 

11 

18  57  10.34 

9U640 

19    4  33.1 

6.706 

11 

20  51  40.28 

9.3109 

12  25  43.5 

10.619 

12 

18  59  37.54 

9.4699 

18  58  46.9 

6.630 

12 

20  53  58.84 

9.3079 

12  15  10.6 

10.604 

13 

19    2    4.60 

9.4498 

18  52  53.4 

64M8 

13 

20  56  17.22 

9.3048 

12    4  33.3 

10.667 

14 

19    4  31.51 

9.4473 

18  46  52.6 

o^ns 

14 

20  58  35.42 

9.3018 

11  53  51.8 

10.797 

15 

19    6  58.27 

9.4447 

18  40  44.6 

0.193 

15 

21    0  5a44 

9.9986 

11  43    6.0 

10.706 

16 

19    9  24.87 

9.4491 

18  34  29.4 

0.313 

16 

21    3  11.28 

9.99M 

11  32  16.1 

10.606 

17 

19  11  51.32 

9.4300 

18  28    7.0 

0U33 

17 

21    5  28.95 

9.9080 

11  21  22.1 

10.983 

18 

19  14  17.61 

9.4308 

18  21  37.6 

0.649 

18 

21    7  46.44 

9.9909 

11  10  24.2 

10.906 

19 

19  16  43.74 

9.4349 

18  15    1.1 

0.000 

19 

21  10    3.76 

1.9673 

10  59  22.4 

114)08 

20 

19  19    9.71 

9.4314 

18    8  17.7 

0.789 

20 

21  12  ^m 

93646 

10  48  16.7 

li.l96 

21 

19  21  35.51 

9U967 

18    1  27.3 

0.806 

21 

21  14  37.89 

9.9617 

10  37    7.3 

11.100 

22 

19  24    1.15 

9.4966 

17  54  30.0 

74)11 

22 

21  16  54.71 

9.9789 

10  25  54J2 

11346 

23 

19  26  26.62 

9.4930 

17  47  25.9 

7.194 

23 

21  19  11.36 

9J9701 

10  14  37.5 

11306 

24 

19  28  51.91 

9.4900 

S.17  40  15.1 

7.380 

24 

21  21  27.84 

9.9734 

S.10    3  17.2 

11300, 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Ammkm. 

DUL 
forlm 

Diclfmthm. 

Dur. 

florlm. 

Hoar. 

PUT. 
torlm. 

Dur. 

ftvlm. 

WEDj 

NESDi 

\Y  21. 

FRIDAY  23. 

0 

h     m      ■ 

21  21  27.84 

■ 
%anu 

8A§  2(l/.2 

■ 
11.866 

0 

h    m     ■ 

23    8    8.89 

■ 
9.1869 

S.  0  1^  ld^8 

fl 
19.600 

1 

21  23  44.16 

S.3708 

9  51  53.4 

11.494 

1 

23  10  20.16 

9.1876 

S.  0    1  35.4 

19.687 

2 

21  26    0.31 

9.9680 

9  40  26.3 

lM7f 

2 

23  12  31.39 

9.1860 

N.  0  11    5.7 

19.688 

3 

21  28  16.31 

9.9603 

9  28  55.9 

11.684 

3 

23  14  42.58 

9.1868 

0  23  46.5 

19.6n 

4 

21  30  32.14 

9.2697 

9  17  22.2 

11.687 

4 

23  16  53.74 

9.1866 

0  36  26.9 

19.660 

5 

21  32  47.82 

9.9601 

9    5  45.3 

11.640 

5 

23  19    4.86 

9.1869 

0  49    6.8 

12J661 

6 

21  35    3.a5 

9.9676 

8  54    5.4 

11.690 

6 

23  21  15.96 

9.1848 

1    1  46^ 

19.661 

7 

21  37  18.73 

9.9661 

8  42  22.4 

11.741 

7 

23  23  27.03 

9.1848 

1  14  25.0 

19.640 

8 

21  39  33.96 

9.9696 

8  30  36.5 

11.788 

8 

23  25  38.07 

9.1840 

1  27    3.1 

19.698 

9 

21  41  49.04 

9.9601 

8  18  47.7 

11.886 

9 

23  27  49.09 

9.1686 

1  39  40.4 

19.616 

10 

21  44    3.97 

9.9478 

8    6  56.2 

11.881 

10 

23  30    0.10 

9.1884 

1  52  16.9 

19.601 

11 

21  46  18.77 

9JM64 

7  55    1.9 

11.097 

11 

23  32  11.09 

9.1881 

2    4  52.5 

19.086 

12 

21  48  33.42 

9.94S1 

7  43    5.0 

11.969 

12 

23  34  22.07 

9.1830 

2  17  27.2 

19.060 

13 

21  50  47.94 

9.9408 

7  31    5.5 

19U>19 

13 

23  36  33.03 

9.1896 

2  30    0.8 

19.001 

14 

21  53    2.32 

9.9886 

7  19    3.6 

i%tm 

14 

23  38  43.98 

9.1896 

2  42  33.3 

19.081 

15 

21  55  16.57 

9.986S 

7    6  59.2 

i%xm. 

15 

23  40  54.92 

9.1838 

2  55    4.6 

19.011 

16 

21  57  30.68 

9.9649 

6  54  52.5 

19.180 

16 

23  43    5.86 

9.1838 

3    7  34.6 

19U80 

17 

21  59  44.67 

9.9S91 

6  42  43.5 

19.167 

17 

23  45  16.79 

9.1898 

3  20    3.3 

19U67 

18 

22    1  58.53 

9.9101 

6  30  32.4 

19.909 

18 

23  47  27.73 

9.1894 

3  32  30.6 

19U49 

1  19 

22    4  12J27 

9.9980 

6  18  19.1 

19.988 

19 

23  49  38.67 

9.1894 

3  44  56.4 

19.417 

20 

22    6  25.89 

9.9961 

6    6    3.8 

19.971 

20 

23  51  49.62 

9.1896 

3  57  20.6 

19.300 

21 

22    8  39.39 

9.9941 

5  53  46.5 

19.804 

21 

23  54    0.57 

9.1897 

4    9  43i2 

19.868 

22 

22  10  52.78 

9,yyff 

5  41  27.3 

19.884 

22 

23  56  11.54 

9.1890 

4  22    4.2 

19.884 

23 

22  13    6.06 
THC 

9.9908 

RSDA 

S.  5  29    6.3 
Y  22. 

19.864 

23 

23  58  22.52 
SATl 

90681 

[JRDA 

N.  4  34  23.4 
Y  24 

19.804 

0 

22  15  19^22 

9.9186 

S.  5  16  48.6 

19.801 

0 

1      0    0  33.51 

OABU 

N.  4  46  40.7 

19.979 

1 

22  17  32.27 

9.9167 

5    4  19J3 

19U19 

1 

0    2  44.52 

9.1836 

4  58  56^2 

19.341 

2 

22  19  45.22 

9.9160 

4  51  53.3 

19U44 

2 

0    4  55.54 

9.1840 

5  11    9.6 

19.207 

3 

22  21  58.06 

9.9188 

4  39  25.8 

19.410 

3 

0    7    6.58 

9.1848 

5  23  21.0 

19.179 

4 

22  24  10.81 

9.9117 

4  26  56.9 

19.409 

4 

0    9  17.66 

9.1847 

5  35  30  J^ 

19.180 

5 

22  26  23.46 

9.9100 

4  14  26.7 

19.614 

5 

0  11  28.74 

9.1861 

5  47  37.2 

19.008 

6 

22  28  36.01 

9.9086 

4    1  55J) 

19.604 

6 

0  13  39.86 

9.1866 

5  59  42.0 

194M0 

7 

22  30  48.47 

9.9070 

3  49  22.5 

19.664 

7 

0  15  51.00 

9.1860 

6  11  44.4 

i9uni 

8 

22  33    0.85 

9.9066 

3^48.7 

19.671 

8 

0  18    2.17 

9.1864 

6  23  44J5 

11.980 

9 

22  35  13.14 

9.9041 

3  24  13.8 

i%em 

9 

0  20  13.37 

9.1860 

6  35  42.1 

114108 

10 

22  37  25.34 

9.9097 

3  11  38.0 

19.608 

10 

0  22  24.60 

9.1876 

6  47  37.1 

11.606 

11 

22  39  37.46 

9.9018 

2  59    1.3 

19.610 

11 

0  24  35.88 

9.1888 

6  59  29.5 

11.801 

12 

22  41  49.50 

9.9001 

2  46  23.8 

19.680 

12 

0  26  47.19 

9.1800 

7  11  19.2 

11.806 

13 

22  44    1.46 

9.1066 

2  33  45.5 

19.048 

13 

0  28  56.54 

9.1806 

7  23    6.2 

11.760 

14 

22  46  13.35 

9.1077 

2  21    6.6 

19.668 

14 

0  31    9.94 

9.1908 

7  34  50.3 

11.711 

15 

22  48  25.18 

9.1966 

2    8  27.1 

19.668 

15 

0  33  21.38 

9.1910 

7  46  31.6 

11.668 

16 

22  50  36.95 

9.1066 

1  55  47.0 

i9.mo 

16 

035  32.86 

9.1918 

7  58    9.9 

11.618 

17 

22  52  48.64 

9.1044 

1  43    6.5 

19.678 

17 

0  37  44.39 

9.1996 

8    9  45.2 

11.063 

18 

22  55    0iJ7 

9.1064 

1  30  25.6 

19.669 

18 

0  39  55.96 

9.1988 

8  21  17.4 

11.010 

19 

22  57  11.84 

9.1938 

1  17  44.5 

19.687 

19 

0  42    7.58 

9.10U 

8  32  46.5 

11.467 

20 

22  59  23.36 

9.1014 

1    5    3.1 

19.690 

20 

0  44  19.25 

9.1000 

8  44  12.3 

11.408 

21 

23    1  34.81 

9.1004 

0  52  21.6 

19.608 

21 

0  46  30.97 

9.1060 

8  55  34.9 

11.848 

22 

23    3  46.21 

9.1807 

0  39  40.0 

19.600 

22 

0  48  42.75 

9.1067 

9    6  54.1 

11.901 

23 

23    5  57.57 

9.1800 

0  26  58.4 

19.600 

23 

0  50  54ii8 

9.1976 

9  18    9.9 

11.984 

24 

23    8    8.89 

9.1889 

S.  0  14  16.8 

19.690 

24 

0  53    6.46 

9.1986 

N.  9  29  22J2 

11.170 
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XI. 


1 


GREENWICH  MEAN  TIME. 

THR  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aioeoskm. 

Dur. 

fcrlm. 

DeellDAtloiL 

Diff. 
Ibrlm. 

Hoar. 

Diff. 
fbrlm. 

DIS. 
IbrlB. 

SUNDAY  25. 

TUESDAY  27. 

0 

h     m     « 
0  53    6.46 

3.1966 

N.  9  29  2Si!2 

11.176 

0 

h     m     ■ 
2  39  52.93 

■ 
9.9491 

N.l/  0    rf.9 

1 

0  55  18.41 

9.1998 

9  40  30.9 

11.116 

1 

2  42    7.90 

9.9499 

17    7  17.5 

7.176 

2 

0  57  30.41 

3.9000 

9  51  36.1 

UJM 

2 

244  22.92 

9.9606 

17  14  25.0 

7X76 

3 

0  59  42.48 

3.9010 

10    2  37.6 

10.904 

3 

2  46  37.98 

9.9614 

17  21  26.5 

6.974 

4 

1     1  54.60 

9.9090 

10  13  35.4 

10.981 

4 

2  48  53.09 

9.9690 

17  28  21.9 

6.873 

5 

1    4    6.79 

9.9030 

10  24  29.4 

10.867 

5 

2  51    8.23 

9.9697 

17  35  11J2 

6.771 

6 

1    6  19.03 

9.9046 

10  35  19.5 

10.809 

6 

2  53  23.42 

9.9688 

17  41  54.4 

6j668  i 

7 

1    8  31.33 

9.9086 

10  46    5.7 

10.787 

7 

2  55  38.64 

9.9640 

17  48  31.4 

6.666 

8 

1  10  43.70 

9.9067 

10  56  47.9 

10.«r70 

8 

2  57  53.90 

9.9646 

17  55    2.2 

6.461 

9 

1  12  56.13 

9.90T7 

11    7  26.1 

10.608 

9 

3    0    9.19 

9.9661 

18    1  26.7 

6aS7 

10 

1  15    8.^ 

9.9068 

11  18    OiJ 

10.684 

10 

3    2  24.51 

9.9666 

18    7  45.0 

6.9&3 

11 

1  17  21.18 

9.9009 

11  28  30iJ 

10.464 

11 

3    4  39.86 

9.9661 

18  13  57.0 

6.147 

12 

1  19  33.81 

9.9111 

11  38  55.9 

10398 

12 

3    6  55J24 

9.9666 

18  20    2.7 

6j049 

13 

1  21  46.51 

3.919S 

11  49  17.4 

10.899 

13 

3    9  10.64 

3.9660 

18  26    2.1 

6.9S7 

14 

1  23  59.28 

3.91S4 

11  59  34.5 

10.949 

14 

3  11  26.07 

9.9679 

18  31  55.1 

6.830 

15 

1  26  12.12 

3.9146 

12    9  47iJ 

10.176 

15 

3  13  41.52 

9.9676 

18  37  41.7 

6.793 

16 

1  28  25.02 

9.9167 

12  19  55.5 

10.101 

16 

3  15  56.98 
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17 
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9.9466 

20  42  28.8 

3309 

3;) 

2  37  38.01 
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3.1414 

NJM)2S!    ^.5 

8.988 

1 

4  30  21.19 

8.3431 

20  48  53.1 

1.968 

1 

6  15  50.66 

3.1866 

20  19    S.6 

84)79 

2 

4  32  35.74 

3.3418 

20  50  47.8 

1.866 

2 

6  17  58.88 

3.1856 

20  15  5ao 

8.178 

3 

4  34  50.21 

3.3406 

20  52  35.8 

1.744 

3 

620    6.93 

3.1837 

20  12  42.7 

8.366 

4 

4  37    4.61 

3.3398 

20  54  17.1 

1.683 

4 

6  22  14.80 

3.1397 

20    9  23.8 

8.863 

5 

4  39  18.93 

3.3873 

20  55  51.7 

1.683 

5 

6  24  22.50 

3.1366 

20    5  59.2 

8.467 

6 

4  41  33.16 

3.3864 

20  57  19.7 

M13 

6 

6  26  30.02 

3.1388 

20    2  29.0 

8.649 

7 

4  43  47.30 

3.3850 

20  58  41.1 

1.801 

7 

6  28  37.36 

3.1308 

19  58  53.3 

8.643 

8 

4  46    1.36 

3.3386 

20  59  55.8 

1.191 

8 

6  30  44.52 

3.1178 

19  55  12.0 

8.784 

9 

4  48  15.33 

3.3830 

21    1    3.9 

ijjm 

9 

6  32  51.50 

3.1149 

19  51  25iJ 

8.836 

10 

4  50  29.20 

3.3804 

21    2    5.3 

0.960 

10 

6  34  58.30 

3.1119 

19  47  32.9 

8.916 

11 

452  42.98 

3.3388 

21    3    0.1 

0.850 

11 

6  37    4.92 

3.1090 

19  43  35^2 

44)07 

12 

4  54  56.66 

3.3271 

21    3  48.4 

0.749 

12 

6  39  11.36 

3.1056 

19  39  32.1 

44)06 

13 

4  57  10^23 

3.3358 

21    4  30.1 

0.640 

13 

6  41  17.62 

3.1038 

19  35  23.6 

4.186 

14 

4  59  23.69 

3.3385 

21    5    5.2 

0.680 

14 

6  43  23.70 

8U)998 

19  31    9.8 

4.374 

15 

5    1  37.04 

3J3317 

21    5  33.7 

0.431 

15 

6  45  29.59 

3U)967 

19  26  50.6 

4.868 

16 

5    3  50.29 

3.3196 

21    5  55.7 

0313 

16 

6  47  35.30 

8.0087 

19  22  26^2 

4.450 

17 

5    6    3.42 

3.3179 

21    6  11.1 

0.308 

17 

6  49  40.83 

8.0906 

19  17  56.5 

4.588 

18 

5    8  16.44 

3.3150 

21    6  20.1 

0U>95 

18 

6  51  4ai7 

34)875 

19  13  21.6 

44134 

19 

5  10  29.34 

3.3140 

21    6  22.6 

04)18 

19 

6  53  51.33 

84)644 

19    8  41.5 

4.711 

20 

5  12  42.12 

3.3130 

21    6  18.6 

0.130 

20 

6  55  56.30 

3U)614 

19    3  56.3 

4.796 

21 

5  14  54.77 

3.3099 

21    6    8.2 

0.337 

21 

6  58    1.09 

8U)788 

18  59    5.9 

4.883 

22 

5  17    7.30 

3.3078 

21    5  51.3 

0.884 

22 

7    0    5.70 

3.0753 

18  54  10.5 

4.965 

23 

5  19  19.70 
FB 

3.3057 

JDAY 

NJ21    5  28.0 
30. 

0.443 

23 

7    2  10.12 
SUNDAY, 

84)733 

NOY 

N.18  49  10.0 
EMBER  1. 

64)49 

0 

1 

5  21  31.98 
5  23  44.12 

3.3084 

NiJl    4  58.3 
21    4  22i2 

0.646 

0 

1      7    4  14.36 

30)693 

IN.18  44    4.6 

1      6.133 

3.3013 

0.654 

2 

5  25  56.12 

3.1980 

21    3  39.8 

0.760 

3 

5  28    7.99 

3.1967 

21    2  51.0 

0.866 

4 

5  30  19.72 

3.1948 

21    1  55.9 

0.971 

5 

5  32  31.31 

3.1919 

21    0  54.5 

lono 

6 

5  34  42.75 

3.1896 

20  59  46.8 

1.180 

PHASES 

OF  T 

HE  MOON 

7 

8 

5  36  54.05 
5  39    5.21 

3.1873 

20  58  32.9 
20  57  12.8 

1.384 

3.1847 

1.887 

9 

5  41  16.22 

3.1833 

20  55  4a4 

1.491 

d       h      1 
,      4      7    21 

10 

5  43  27.07 

3.1797 

20  54  13.9 

1.608 

C  Last  Quar 

ter,  . 

?5 

11 

5  45  37.77 

3.1771 

20  52  35.3 

1.695 

0  New  Mood 
}>  First  Quw 
O  Full  Moon 

1, 

.12      6    42 

.0 

12 

5  47  48.32 

3.1744 

20  50  50.5 

1.796 

ter,  . 

.    19      8      5.9          II 

13 

5  49  58.71 

3.1718 

20  48  59.6 

1.898 

.    26      5    55 

.5 

14 

5  52    8.94 

3.1691 

20  47    2.7 

1.999 

m 

1  •    • 

15 
16 

5  54  19.01 
5  56  28.92 

3.1665 
3.1688 

20  44  59.7 
20  42  50.7 

3.100 
3.199 

17 

5  58  38.67 

3.1611 

20  40  35.7 

8.399 

1 

ii 

18 
19 
20 

6    0  48i25 
6    2  57.67 
6    5    6.93 

3.1584 
3.1557 
3.1539 

20  38  14.8 
20  35  47.9 
20  33  15.1 

3.888 
3.498 
3.505 

<r  Apogee, 
C  Perigee, 

.    .      5    1€ 

L9 
1.5 

.    .    20      8 

21 

6    7  16.02 

3.1501 

20  30  36.4 

3.698 

22 

6    9  24.94 

3.1473 

20  27  51.9 

3.790 

23 

6  11  33.69 

3.1448 

20  25    1.6 

3.887 

24 

6  13  42.26 

3.1414 

NJ20  22    5.5 

3.988 

, 

1T6 


OCTOBER,    1863. 


XIU.      I 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

H 

8ter*sNMn« 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

mil* 

of 

Vlh. 

of 

ix>». 

or 

1 

Poritkm 

WL 

DUt 

Dur. 

Diff. 

i 

Fomalhaut 

W. 
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8496 

109  34    4 

9614 

aPegasi       W. 
a  Anetis       W. 

88  29  10 

S079 

89  57  45 

8001 

91  26    6 

8101 

92  54  15 

9119 

44  57  40 

8018 

46  27  31 

8096 

47  57  13 

8039 

49  26  46 

8089 

PoUux          E. 

33    1  34 

tsis 

31  35  46 

8964 

30  10  41 

8904 

28  46  22 

8888 

Begolas       £. 

68  36  17 

3960 

67    5  14 

9978 

65  34  28 

9963 

64    3  54 

9994 

Sun            E. 

109  54  42 

SSU 

108  30  47 

8896 

107    7    6 

8837 

105  43  37 

9848 

3 

a  Pegari       W. 
a  Anetis       W. 

100  11  47 

SlSl 

101  38  43 

8170 

103    5  28 

8178 

104  32    3 

8188 

56  52  31 

1070 

58  21  17 

8076 

59  49  56 

8081 

61  18  29 

8086 

Aldebaran   W. 

23  38    7 

9098 

25    6  19 

8096 

26  34  33 

8000 

28    2  48 

8096 

Pollux          E. 

21  59  51 

9076 

20  42  37 

9776 

19  27  10 

8908 

18  13  58 

4066 

Regulus       £. 

56  34  17 

9043 

55    4  56 

9069 

53  35  47 

9060 

52    6  47 

8069 

Sun            E. 

98  49    8 

999ft 

97  26  46 

9409 

96    4  32 

9410 

94  42  27 

8417 

4 

aPegasi       W. 
a  Anetis       W. 

111  42  29 

9937 

113    8    6 

9986 

114  33  34 

9341 

115  58  55 

8948 

68  39  51 

9106 

70    7  54 

8108 

71  35  54 

8110 

73    3  51 

8118 

Aldebaran   W. 

35  23  55 

9100 

36  52    5 

8100 

38  20  15 

8101 

39  48  23 

8109 

Regulus       E. 

44  44    7 

9100 

43  15  57 

8110 

41  47  59 

8114 

40  20    6 

8119 

Sun             E. 

87  53  50 

9446 

86  32  24 

8448 

85  11    2 

8469 

83  49  44 

9466 

5 

a  Anetis      W. 

80  23  10 

9116 

81  51     1 

8116 

83  18  52 

8114 

84  46  44 

9118 

Aldebaran    W. 

47    9    2 

9100 

48  37  12 

8007 

50    525 

8096 

51  33  39 

8006 

Regulus       £. 

33    2  21 

9146 

31  35    9 

8168 

30    8    4 

8161 

28  41    8 

8167 

Sun            E. 

77    352 

9469 

75  42  45 

8461 

74  21  37 

8461 

73    029 

8460 

6 

a  Anetis      W. 

92    642 

9100 

93  34  52 

8096 

95    3    7 

8003 

96  31  26 

8087 

Aldebaran    W. 

58  55  37 

9on 

60  24  15 

9078 

61  52  58 

8068 

63  21  47 

8063 

Regulus       £. 

21  29    8 

9990 

20    3  34 

8369 

18  38  26 

8989 

17  13  53 

8810 

Sun            E. 

66  14  14 

9446 

64  52  49 

8441 

63  31  19 

8488 

62    945 

8489 

7 

a  Anetis      W. 

103  54  35 

9060 

105  23  33 

8068 

106  52  40 

8047 

108  21  55 

8040 

Aldebaran    W. 

70  47  36 

9081 

72  17  10 

8094 

73  46  53 

8017 

75  16  45 

80C0 

Pollux          W. 

30    1  55 

9996 

31  25  37 

8994 

32  49  56 

8964 

34  14  50 

8936 

Sun            E. 

55  20  17 

9400 

53  58    1 

8894 

52  35  38 

8886 

51  13    6 

8870 

8 

a  Anetis      W. 

115  50  21 

8009 

117  20  31 

3904 

118  50  51 

9966 

120  21  21 

9078 

Aldebaran   W. 

82  48  43 

9966 

84  19  40 

9966 

85  50  49 

9946 

87  22  10 

9986 

PoUux          W. 

41  26  41 

8194 

42  54  21 

8106 

44  22  24 

9087 

45  50  49 

9060 

Sun            £. 

44  18    0 

9994 

42  54  28 

8896 

41  30  45 

9916 

40    6  52 

8306 

9 

Aldebaran   W. 

95    2  12 

9888 

96  34  53 

9879 

98    7  48 

9861 

99  40  57 

9861 

Pollux         W. 

53  18  12 

9968 

54  48  40 

9079 

56  19  28 

9067 

57  50  35 

9041 

Sun            £. 

33    427 

9966 

31  39  24 

8946 

30  14    9 

9386 

28  48  42 

8996 

10 

Aldebaran   W. 

107  30  17 

9799 

109    4  54 

9789 

110  39  45 

9769 

112  14  53 

9760 

PoUux          W. 

65  30  51 

9870 

67    3  48 

9867     68  37"    2 

9843 

70  10  34 

9890 

Sun            E. 

21  38  50 

9188 

20  12  26 

8188      18  45  57 

8189 

17  19  26 

8189 

23 
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OCTOBER^    186a. 


XV. 


GBEE^WiCH  MEAN  TIME. 

LDNAB  DISTANCES. 

ii 

Ster'i  Nmm 

P.L. 

P.L. 

P.L. 

P.L. 

and 

NOOD. 

of 

IIB>. 

of 

Vlb. 

of 

iX*^ 

or 

Position. 

IHfll 

Uff. 

DUL 

U£ 

14 

Sun 

W. 

2fl4  26 

96M 

22°  47^31 

9646 

24°  20' 5^ 

9836 

25°54'4f 

9838 

Antares 

£. 

•26    9  35 

3601 

24  30  28 

9600 

22  51  31 

9610 

21  12  49 

90S0 

a  AquilflB 

E. 

80  17  47 

9917 

78  45  50 

9918 

77  13  48 

9919 

75  41  45 

9910 

£. 

108    8  29 

SOlO 

106  38  29 

9996 

105    8    8 

9977 

103  37  26 

9069 

15 

Sun 

W. 

33  46  54 

sm 

35  22    0 

9768 

36  57  17 

9764 

38  32  45 

9746 

a  Aqml» 

E. 

68    1  34 

9934 

66  29  45 

9931 

64  58    5 

9989 

63  26  35 

9949 

Fooialhaut 

£. 

95  59  42 

9904 

94  27  28 

9894 

92  55    2 

9887 

91  22  27 

9880 

aPegasi 

E. 

114  40  24 

3696 

113    1  23 

3606 

HI  22    9 

9676 

109  42  40 

3606 

16 

Sun 

W. 

46  32  32 

9719 

48    8  56 

9706 

49  45  28 

9701 

51  22    7 

9604 

a  AquilflB 

E. 

55  53    4 

80S0 

54  23  28 

8064 

52  54  22 

loei 

51  25  49 

8113 

Fomalhaut 

E. 

83  37  44 

3809 

82    4  36 

9060 

80  31  26 

9860 

78  58  16 

9803 

oPegasi 

E, 

101  22  14 

3630 

99  41  36 

9619 

98    0  49 

9618 

96  19  54 

9607 

17 

Sun 

W. 

59  27  11 

9009 

61    4  32 

9666 

62  41  58 

9663 

64  19  28 

9607 

Antares 

W. 

16  37    3 

3600 

18  16  41 

9097 

19  57  16 

9494 

21  38  38 

9408 

Fomalhaut 

E. 

71  13  22 

9886 

69  40  44 

9894 

68    8  18 

9906 

6636    5 

9017 

oPegasi 

E. 

87  53  36 

9486 

86  12    2 

9409 

84  30  24 

9480 

82  48  43 

94n 

18 

Sun 

W. 

72  28  20 

9640 

74    6  20 

9638 

75  44  24 

9684 

77  22  33 

9089 

Antaree 

W. 

30  12  47 

9800 

31  56  36 

9880 

33  40  39 

9879 

35  24  54 

9i06 

Fomalhaat 

E. 

58  59  35 

WOO 

57  29  30 

8080 

55  59  55 

8060 

54  30  55 

8000 

oPegasi 

E. 

74  19  38 

9479 

72  37  46 

9479 

70  55  54 

9474 

69  14    4 

9476 

a  Anetis 

E. 

117  32  19 

9806 

115  47  59 

9366 

114    3  34 

9881 

112  19    3 

9307 

19 

Sun 

W. 

85  34    7 

9090 

87  12  35 

9618 

88  51    6 

9616 

90  29  39 

9614 

Antares 

W. 

44    8  29 

9837 

45  53  34 

9888 

47  38  45 

9890 

4924    2 

9896 

Fomalhaut 

E. 

47  16  59 

8319 

45  53    1 

3379 

44  30  13 

8441 

43    8  43 

8619 

a  Pegasi 
a  Anetis 

E. 

60  45  37 

9491 

59    4  11 

9407 

57  22  53 

9604 

55  41  45 

9611 

E. 

103  35  14 

9849 

101  50  16 

9880 

100    5  14 

9338 

98  20  10 

9886 

20 

Sun 

W. 

98  42  54 

9806 

100  21  38 

9607 

102    0  23 

9807 

103  39    9 

9006 

Antares 

W. 

58  11  28 

9814 

59  57    7 

9813 

61  42  48 

9311 

63  28  32 

3310 

E. 

36  46  14 

4099 

35  36    5 

4960 

34  28  34 

4469 

33  23  59 

4070 

a  Pegasi 
a  Anetis 

E. 

47  19  11 

9606 

45  39  32 

9686 

44    0  16 

9004 

42  21  26 

3090 

E. 

89  34  13 

9880 

87  48  57 

9890 

86    3  40 

9898 

84  18  22 

9896 

Aldebaran 

E. 

122  47    2 

9807 

121    1  13 

9306 

119  15  22 

9804 

117  29  29 

9808 

21 

Sun 

W. 

111  53    4 

9606 

113  31  51 

9607 

115  10  36 

9607 

116  49  21 

9600 

Antares 

W. 

72  17  29 

9307 

74    3  18 

9307 

75  49    7 

3806 

77  34  55 

9800 

a  Pegasi 

£. 

34  16  17 

9706 

32  41  43 

9848 

31    8  18 

9010 

29  36  12 

9969 

a  Anetis 

£. 

75  31  55 

9881 

73  46  40 

9839 

72    1  27 

9884 

70  16  17 

SM 

Aldebaran 

E. 

108  39  46 

3809 

106  53  49 

9301 

105    7  51 

9809 

108  21  54 

9301 

22 

Sun 

W. 

125    2  35 

9017 

126  41    7 

9091 

128  19  34 

9099 

129  57  69 

9090 

Antares 

W. 

86  23  37 

9316 

88    9  15 

9817 

89  54  50 

9319 

91  40  22 

9899 

a  Aqtulie 

W. 

40    7  50 

8487 

41  29  25 

3800 

42  52  27 

8994 

44  16  46 

8986 

a  Anetis 

£. 

61  31  18 

9861 

59  46  33 

3866 

58    1  53 

9369 

56  17  20 

9804 

AMebaran 

£. 

94  32  30 

9809 

92  46  44 

3311 

91    1    1 

9314 

89  15  22 

9310 

23 

Antares 

W. 

100  26  53 

9830 

102  11  55 

38M 

103  56  51 

9348 

105  41  40 

9804 

a  AquilflB 

W. 

51  33  19 

8099 

53    2  56 

3001 

54  33    8 

9976 

56    3  51 

9960 

Fomalhaut 

W. 

30  24  25 

6816 

31  17  21 

6019 

32  14    7 

4764 

33  14  21 

4683 

1         1  a  Arietis 

E. 

47  36  40 

9899 

45  53    4 

3406 

44    9  41 

9418 

42  26  32 

9499 

XVI. 


OCTOBER,    1863. 


1T9 


« 

GREENWICH  MEAN  TIME. 

ni 

LUNAB  DISTANCES. 

Steles  Nam* 

P.L. 

P.L. 

P.L. 

P.L. 

MMl 

Midnight 

of 

XVh. 

of 

xvni^ 

of 

XXIh 

of 

Foiltkm. 

o 

nc 

nc 

DUL 

DUL 

14 

Sra 

W. 

2f^d& 

3811 

29^  dsi 

9800 

30°3y2d 

3790 

32°12'    i 

9781 

Antares 

E. 

19  34  28 

9S47 

17  56  37 

9060 

16  19  30 

3796 

14  43  25 

9794 

a  AquilA 

E. 

74    9  39 

3911 

72  37  34 

3913 

71    5  31 

9914 

69  33  30 

3910 

Fomalhaat 

E. 

102    6  26 

3017 

100  35    7 

3086 

99    333 

9994 

97  31  45 

9013 

15 

Sun 

W. 

40    824 

9710 

41  44  12 

9783 

43  20  10 

9796 

44  56  17 

9718 

o  Aquil» 

E. 

61  55  18 

3060 

60  24  15 

3974 

58  53  30 

9990 

57  23    5 

8009 

E. 

89  49  43 

9974 

88  16  51 

3809 

86  43  53 

9806 

85  10  50 

3863 

aPegaa 

E. 

108    2  59 

3560 

106  23    4 

3648 

104  42  58 

9640 

103    2  41 

3688 

16 

Sun 

W. 

52  58  55 

9080 

54a5  50 

3006 

56  12  50 

9079 

57  49  58 

9076 

a  AquilflB 

E. 

49  57  55 

SM7 

48  30  42 

8180 

47    4  16 

8383 

45  38  45 

8989 

Fomalhaat 

E. 

77  25    8 

9804 

75  52    3 

3868 

74  19    3 

9878 

72  46    9 

9878 

aPegasi 

E. 

94  38  51 

3003 

92  57  41 

3409 

91  16  26 

9494 

89  35    4 

9489 

17 

Sun 

W. 

65  57    5 

9000 

67  34  46 

3860 

69  12  33 

9847 

70  50  24 

9648 

Antares 

W. 

23  20  36 

9440 

25    3    5 

3430 

26  45  59 

9414 

28  29  14 

9401 

Fomalhaut 

E. 

65    4    8 

9081 

63  32  28 

3940 

62    1    7 

9903 

60  30    8 

9984 

aP^aai 

E. 

81    6  58 

9470 

79  25  10 

3€74 

77  43  20 

9473 

76    1  29 

9473 

18 

Sun 

W. 

79    045 

9090 

80  39    0 

9090 

82  17  20 

90S4 

83  55  42 

9099 

Antares 

W. 

37    9  19 

9807 

38  53  55 

9869 

40  38  39 

9840 

42  23  31 

9843 

Fomalhaat 

E. 

53    233 

S190 

51  34  54 

8104 

50    8    2 

8907 

48  42    1 

1367 

aPe^ 

E. 

67  32  16 

9477 

65  50  30 

9470 

64    8  47 

9483 

62  27    9 

3487 

a  Anetis 

E. 

110  34  27 

9964 

108  49  46 

9860 

107    5    0 

9847 

105  20    9 

3844 

19 

Sun 

W. 

92    8  15 

9018 

93  46  52 

9019 

95  25  31 

9010 

97    4  12 

9010 

Antares 

W. 

51    9  23 

9S34 

52  54  48 

9890 

54  40  18 

9318 

56  25  51 

9316 

Fomalhaut 

E. 

41  48  40 

0007 

40  30  13 

8700 

39  13  32 

3818 

37  58  48 

8046 

a  Pe^ 

E. 

54    0  47 

9090 

52  20    1 

9699 

50  39  28 

9640 

48  59  10 

9668 

a  Anetis 

E. 

9635    3 

9884 

94  49  53 

9388 

93    4  41 

9383 

91  19  28 

3881 

20 

Sun 

W. 

105  17  56 

9006 

106  56  43 

9000 

108  35  30 

9000 

110  14  17 

9006 

Antares 

W. 

65  14  17 

9800 

67    0    3 

9807 

68  45  52 

3808 

70  31  40 

9807 

Fomalhaut 

E. 

32  22  39 

4988 

31  24  51 

6988 

30  30  58 

6604 

29  41  19 

0031 

flPegaa 

E, 

40  43    (6 

9061 

39    520 

9079 

37  28  12 

3718 

35  51  50 

9760 

a  Anetis 

E. 

8233    4 

9398 

80  47  46 

9838 

79    228 

3839 

77  17  11 

9830 

Aldebaran 

E. 

115  43  34 

9809 

113  57  38 

9809 

112  11  41 

9809 

110  25  44 

9801 

31 

Sun 

W. 

118  28    4 

9010 

120    6  45 

9019 

121  45  24 

9013 

123  24    1 

9016 

Antares 

W. 

79  20  43 

9809 

81    6  29 

9310 

82  52  14 

9811 

84  37  57 

9313 

aPe^ 

E. 

28    5  37 

8000 

26  36  50 

8174 

25  10  10 

8800 

23  45  59 

8466 

a  Anetis 

E. 

68  31  10 

9888 

6646    6 

9840 

65    1    5 

9844 

63  16  10 

3846 

Aldebaran 

E. 

101  35  58 

9808 

99  50    3 

9804 

98    4  10 

9306 

96  18  19 

9807 

23 

Sun 

W. 

131  36  19 

9030 

133  14  35 

9088 

134  52  45 

9087 

136  30  50 

9041 

Antares 

W. 

93  25  50 

9836 

95  11  13 

9938 

96  56  32 

3333 

98  41  45 

9836 

a  A<^uila9 

W. 

45  42  14 

8188 

47    8  44 

8188 

48  36    8 

8007 

50    4  21 

8000 

a  Anetis 

E. 

54  32  54 

9870 

52  48  36 

9877 

51    4  28 

3383 

49  20  28 

9891 

Aldebaran 

£. 

87  29  46 

3810 

85  44  14 

9833 

83  58  47 

9830 

82  13  25 

9899 

23 

Antares 

W. 

107  26  21 

3860 

109  10  55 

3806 

110  55  20 

9871 

112  39  36 

9877 

a  AquilflB 

W. 

57  35    1 

9986 

59    635 

3990 

60  38  29 

3006 

62  10  41 

9894 

Fomalhaut 

W. 

34  17  44 

4841 

35  23  59 

4177 

36  32  47 

4083 

37  43  54 

8900 

a  Anetis  • 

E. 

40  43  39 

9441 

39    1    3 

3466 

37  18  46 

3460 

35  36  49 

9480 
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xvn. 


GREENWICH  MEAN  TIME. 

• 

I 
LUNAB  DISTANCES. 

u 

Stv's  Nam* 

P.L. 

PL. 

p.l. 

P.L. 

and 

Noon. 

of 

TTTh» 

of 

Vlb. 

of 

IXb. 

of 

23 

Poailioa 

DUL 

DifL 

DUL 

ma. 

Aldebaran 

E. 

80^28'    & 

3S8t 

78°42'5# 

3388 

76°57'5d 

9843 

75°  12' 5^ 

SSC7 

24 

a  AqiiilflB 

W. 

63  43    8 

38B4 

65  15  47 

3876 

66  48  37 

9880 

68  21  35 

9806    < 

Fomalhaat 

W. 

38  57    5 

8790 

40  12    8 

8706 

41  28  50 

3693 

42  47    1 

8648 

a  Arietis 

E. 

33  55  16 

JWM 

32  14  10 

3637 

30  33  34 

3661 

28  53  31 

9677    , 

Aldebaran 

E. 

66  30    5 

2378 

64  45  56 

3384 

63    2    1 

3801 

61  18  14 

9800 

Pollux 

E. 

108  35    3 

9447 

106  52  35 

3469 

105  10  14 

3467 

103  28    0 

9404 

25 

a  AquilsB 

W. 

76    7  19 

3903 

77  40  27 

3866 

79  13  30 

3860 

80  46  29 

9874    ' 

Fomalhaut 

w. 

49  35    3 

9389 

50  59  16 

8366 

52  24    8 

83r 

53  49  33 

8311 

a  Pe<^i 

w. 

28  33  50 

8003 

30    2    8 

3086 

31  31  37 

3068 

33    2    5 

3949 

Aldebaran 

E. 

52  42  15 

3448 

50  59  42 

3463 

49  17  23 

3463 

47  35  18 

9474 

Pollux 

E. 

94  59  14 

3600 

93  18    1 

3608 

91  36  59 

3618 

89  56  11 

9637 

26 

a  AquilflB 

W. 

88  29  15 

3910 

90    1  14 

3036 

91  33    1 

3080 

93    4  31 

3960 

Fomalhaut 

W. 

61    2  44 

aisft 

62  30  11 

3136 

63  57  49 

8131 

65  25  34 

-     8110 

a  Pegasi 
Aldebaran 

W. 

40  44    6 

3880 

42  17  43 

3830 

43  51  33 

2831 

45  25  33 

9810 

E. 

39    8  55 

35Sft 

37  28  31 

3660 

35  48  27 

3664 

34    8  42 

9679 

Pollux 

E. 

81  35  35 

3660 

79  56  13 

3630 

78  17    7 

3004 

76  38  18 

9017    1 

27 

a  Aquilffi 

W. 

100  37  43 

8037 

102    7  22 

SOU 

103  36  40 

8000 

105    5  34 

8089 

Fomalhaut 

W. 

72  45    2 

aufl 

74  12  52 

8131 

75  40  36 

3130 

77    8  14 

3189    1 

a  Pegasi 

W. 

53  16  32 

3816 

54  50  40 

3818 

56  24  45 

3833 

57  58  43 

1 
9898 

Pollux 

E. 

68  28  38 

3086 

66  51  38 

3700 

65  14  58 

,3716 

63  38  38 

9731 

Regulus 

E. 

105    4    5 

9016 

103  25  32 

3638 

101  47  15 

3040 

100    9  15 

9009 

28 

Fomalhaut 

W. 

84  24  14 

8176 

85  50  53 

8167 

87  17  18 

8108 

88  43  29 

1 
8911    ' 

a  Pegasi 
a  Anetb 

W. 

65  46  31 

3866 

67  19  34 

3876 

68  52  25 

3863 

70  25    5 

9894 

W. 

22  16  10 

3986 

23  46  40 

3966 

25  17  37 

3040 

26  46  54 

99rr  1 

PoUux 

E. 

55  42  16 

3814 

54    8    6 

3883 

52  34  20 

3860 

51    0  57 

9809    1 

Regulus 

E. 

92    328 

3717 

90  27  11 

9780 

88  51  11 

3744 

87  15  28 

nsA 

Venus 

E. 

122  37  26 

3806 

121    3    8 

9893 

119  29    9 

3887 

117  55  29 

««, 

29 

Fomalhaut 

W. 

95  50  28 

8383 

97  15    0 

8800 

98  39  12 

8816 

100    3    6 

8389 

a  Pegasi 

W. 

78    5    6 

3946 

79  36  26 

3068 

81    7  31 

3000 

82  38  23 

9961 

a  Anetis 

W. 

34  27  24 

3937 

35  59    8 

3081 

37  30  48 

3036 

39    222 

9940 

Pollux 

E. 

43  20  26 

3976 

41  49  42 

3008 

40  19  27 

8034 

38  49  44 

8060    i 

Regulus 

E. 

79  21  11 

3831 

77  47  11 

3886 

76  13  28 

3847 

74  40    1 

9869 

Venus 

E. 

110  11  56 

3936 

108  40  10 

3040 

107    8  42 

3064 

105  37  32 

9960 

Saturn 

E. 

123  19  30 

3878 

121  46  36 

3884 

120  13  57 

3800 

118  41  33 

3908 

30 

a  Pepasi 

W. 

90    9    6 

8088 

91  38  32 

8040 

93    7  44 

3001 

94  36  41 

8079 

a  Anetb 

W. 

46  38  22 

3078 

48    9    8 

3081 

49  39  45 

3080 

51  10  12 

3907 

Pollux 

E. 

31  29  59 

8314 

30    4    6 

8366 

28  39    3 

3303 

27  14  54 

8360 

Regulus 

E. 

66  56  48 

3033 

65  24  57 

3083 

63  53  20 

3944 

62  21  57 

9967 

Venus 

E. 

98    6    5 

8037 

96  36  38 

8061 

95    7  28 

3064 

93  38  34 

8070 

Saturn 

E. 

111    3  11 

3064 

109  32  13 

3976 

108    1  29 

3086 

106  30  57 

9003 

Sun 

E. 

135  31  30 

8367 

134    6  40 

3360 

132  42    5 

3303 

131  17  44 

8309 

31 

a  Arietis 

W. 

58  40    4 

8084 

60    935 

8041 

61  38  57 

8048 

63    8  10 

8060 

Aldebaran 

w. 

25  21  53 

8048 

26  51    6 

8061 

28  20  16 

8004 

29  49  22 

8060 

Regulus 

E. 

54  48  39 

8010 

53  18  39 

3031 

51  48  52 

8080 

50  19  17 

8040    . 

Venus 

E. 

86  17  44 

8184 

84  50  16 

3146 

8323    1 

3166 

81  55  58 

8106 

Saturn 

E. 

99    1  27 

8048 

97  32    8 

3063 

96    2  59 

8000 

94  34    1 

8008 

SrN 

E. 

124  19    5 

3356 

122  55  57 

3366 

121  33    1 

3374 

120  10  15 

S38S 

xvni. 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

it 

23 

Ster'sNaoM 

and 

Position. 

Midnight. 

PL. 

of 

DHL 

XVb. 

P.L. 

of 

DHL 

XVUP*- 

P.L. 
of 
DUL 

XXIh. 

P.L. 

of 

Dur. 

Aldebaran   £. 

73^28'    & 

S36S 

7f43'25 

9860 

69°  58' 4^ 

9864 

68^1423 

9871 

24 

a  Aqua®     W. 

69  54  39 

9609 

71  27  47 

9860 

73    058 

9860 

74  34    9 

9860 

Fomalhaut  W. 

44    632 

t48ft 

45  27  13 

8480 

46  48  56 

8880 

48  11  35 

8886 

a  Arietis       £. 

27  14    5 

9610 

25  35  23 

9648 

23  57  33 

9609 

22  20  43 

9744 

Aldebaran   £. 

59  34  38 

9407 

57  51  13 

9416 

56    8    1 

9494 

54  25    1 

9488 

PoUux          E. 

101  45  56 

9470 

100    4    0 

9477 

98  22  14 

9486 

96  40  39 

9499 

25 

a  AquUw      W. 

82  19  21 

9881 

83  52    4 

9888 

85  24  38 

9696 

86  57    2 

9906 

Fomalhaut  W. 

55  15  29 

8)91 

56  41  49 

8174 

58    8  29 

8108 

59  35  29 

8146 

aPegaai       W. 

34  33  22 

9917 

36    5  19 

9801 

37  37  50 

9870 

39  10  47 

9866 

Aktebaran   £. 

45  53  28 

9485 

44  11  54 

9497 

42  30  37 

9610 

40  49  37 

9699 

PoUux         £. 

88  15  35 

9687 

86  35  13 

9647 

84  55    5 

9666 

83  15  12 

9660 

26 

a  AquOflB      W. 

94  35  47 

9006 

96    6  43 

9978 

97  37  23 

9904 

99    743 

8010 

Fomalhaut   W. 

66  53  24 

sus 

68  21  18 

8119 

69  49  13 

8111 

71  17    9 

8114 

aPegaai       W. 
Aldebaran    E. 

46  59  40 

9819 

48  33  52 

9811 

50    8    5 

9611 

51  42  19 

9811 

32  29  18 

9696 

30  50  16 

9619 

29  11  37 

90-J9 

27  33  22 

9640 

Pollux          £. 

74  59  46 

9680 

73  21  32 

9648 

71  43  36 

9666 

70    5  57 

9671 

27 

a  AquilsB      W. 

106  34    5 

8104 

108    2  10 

8196 

109  29  49 

8146 

110  51     1 

8170 

Fomalhaut  W. 

78  35  45 

81S8 

80    3    8 

8147 

81  30  21 

8166 

82  57  23 

8106 

a  Pegasi       W. 

.59  32  35 

9886 

61    6  18 

9849 

62  39  52 

9846 

64  13  17 

9857 

Pollux         £. 

62    239 

9747 

60  27    1 

9768 

58  51  44 

9779 

57  16  49 

9796 

R^uB       £. 

98  31  31 

9660 

96  54    5 

9078 

95  16  56 

9600 

93  40    3 

9704 

28 

Fomalhaut  W. 

90    925 

8994 

91  35    6 

8988 

93    030 

8969 

94  25  38 

8987 

a  Pegasi       W. 
a  Anetis      W. 

71  57  32 

9004 

73  29  46 

9916 

71    1  46 

9996 

76  33  33 

9930 

28  20  26 

9931 

29  52    6 

9997 

31  23  51 

9996 

32  55  38 

9936 

PoUux         £. 

49  27  59 

9880 

47  55  26 

9909 

46  23  19 

9031 

44  51  39 

9069 

Regulus       £. 

85  40    2 

9700 

84    4  54 

9789 

8230    3 

9706 

80  55  28 

9606 

Venus          £. 

116  22    9 

9860 

114  49    7 

9881 

113  16  24 

9897 

111  44    1 

9011 

29 

Fomalhaut  W. 

101  26  40 

8860 

102  49  54 

8860 

104  12  46 

8887 

105  35  17 

8406 

a  Pegasi       W. 
a  Anetis       W. 

84    9    0 

9999 

85  39  23 

8009 

87    933 

8016 

88  39  27 

8097 

40  33  50 

9940 

42    5  10 

9969 

43  36  23 

9060 

45    7  27 

9966 

Pollux          £. 

37  20  33 

8078 

35  51  57 

8109 

34  23  58 

8140 

32  56  37 

8176 

R^ns       £. 
Venus          £. 

73    650 

9878 

71  33  56 

9866 

70    1  18 

9807 

68  28  55 

9009 

104    6  40 

9069 

102  36    5 

9907 

101    5  48 

8010 

99  35  48 

8094 

Saturn         £. 

117    9  24 

9919 

115  37  29 

9081 

114    5  49 

9049 

112  34  23 

9968 

30 

aP^asi       W. 
a  Anetis      W. 

96    525 

8069 

97  33  56 

8004 

99    2  13 

8106 

100  30  16 

8116 

52  40  29 

8004 

54  10  37 

8019 

55  40  35 

8010 

57  10  24 

3096 

Pollux          £. 

25  51  47 

8416 

24  29  49 

8486 

23    9    8 

8566 

21  49  57 

3668 

Regulus       £. 

60  50  50 

9907 

•59  19  56 

9979 

57  49  17 

9990 

56  18  52 

8000 

Venus          E. 

92    955 

8068 

90  41  31 

8101 

89  13  22 

8111 

87  45  26 

3198 

Saturn         £. 

105    0  35 

8006 

103  30  32 

8016 

102    0  38 

8096 

100  30  57 

3084 

Sun            E. 

129  53  35 

8814 

128  29  40 

8894 

127    5  56 

8886 

125  42  25 

3346 

31 

a  Arietis      W. 

64  37  14 

8061 

66    6  11 

8006 

67  35    2 

8073 

69    345 

8061 

Aldebaran    W. 

31  18  26 

8060 

32  47  26 

8068 

34  16  21 

8067 

35  45  12 

8070 

Regulus       £. 

48  49  54 

8060 

47  20  43 

8060 

45  51  43 

8066 

44  22  54 

8on 

Venus          £. 

80  29    7 

8176 

79    228 

8188 

77  35  59 

8199 

76    9  40 

3901 

Saturn         E. 

93    5  12 

8076 

91  36  33 

8068 

90    8    3 

8001 

88  39  42 

3006 

Sun             E. 

118  47  39 

8801 

117  25  12 

8809 

116    2  54 

8406 

114  40  44 

3414 
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I. 


AT  GBEENWICH   APPARENT 

NOON. 

THE  SUN'S 

Sttternl 

- 

i 

i 

1 

oTUw 
dtaoMter 

Kqntttooof 

noM, 

Mt< 
nbtmtud 

jTont 
Apparent 

Time. 

Dlfl.lbr 
Iboar. 

Apparent 
Right  AMaukm. 

Dlir.lbr 
Ihoor. 

Apparent 

DHL  tor 
Ihoar. 

Semi- 
diameter. 

tb« 
Mwtd- 

Sun. 
Mon. 
Tues. 

1 

2 
3 

h      m      ■ 

14  24  47.26 
14  28  42.64 
14  32  38.85 

■ 

9.791 
9.825 
9.860 

S.  14  22  19.9 

14  41  31.0 

15  0  27.9 

48!25 
47.66 
47.06 

id 

16 
16 

^.86 
10.10 
10.34 

66'.93 
67.04 
67.15 

16  16.98 
16  18.15 
16  18.49 

0.066 
0.031 
0.004 

Wed. 
Thur. 
Fri. 

4 
5 
6 

14  36  35.89 
14  40  33.78 
14  44  32.52 

9.895 
9.930 
9.965 

15  19  10^ 
15  37  37.7 
15  55  49.5 

46.44 
45.81 
45.15 

16 
16 
16 

10.58 
10.82 
11.05 

67.27 
67.39 
67.51 

16  18.00 
16  16.67 
16  14.50 

0.039 
0.074 
0.109 

Sat, 
Sun. 
Mon. 

7 
8 
9 

14  48  32.11 
14  52  32.55 
14  56  33,84 

10.001 
10.036 
10.072 

16  13  45.3 
16  31  24.8 

16  48  47.7 

44.48 
43.79 
43.09 

16 
16 
16 

11.28 
11.51 
11.74 

67.62 
67.74 
67.86 

16  11.48 
16    7.60 
16    2.87 

0.144 
0.179 
0.215 

Tues. 
Wed. 
Thur. 

10 
11 
12 

15    0  36.00 
15    4  39.01 

15    8  42.88 

10.108 
10.143 
10.178 

17     5  53.5 
17  22  41.7 
17  39  11.9 

42.36 
41.62 
40.86 

16 
16 
16 

11.97 
12.19 
12.41 

67.98 
68.10 
68iJ2 

15  57.29 
15  50.85 
15  43.56 

0.250 
0.285 
0.321 

Fri. 
Sat. 
Sun. 

13 
14 
15 

15  12  47.59 
15  16  53.14 
15  20  59.52 

10.213 
10.248 
10.282 

17  55  23.7 

18  11   16.8 
18  26  50.7 

40.09 
39.30 
38.49 

16 
16 
16 

12.63 
12.85 
13.07 

68.34 
68.46 
68.58 

15  35.43 
15  26.46 
15  16.66 

0.3^6 
0.391 
0.425 

Mon. 
Tuea. 
Wed. 

16 
17 

18 

15  25    6.73 
15  29  14.78 
15  33  23.65 

10.317 
10.351 
10.385 

18  42     5.1 

18  56  59.5 

19  11  33.5 

37.67 
36.83 
35.97 

16 
16 
16 

13.28 
13.49 
13.70 

68.70 
68.82 
68.94 

15    6.03 
14  54.57 
14  42J29 

0.460 
0.494 
0.528 

Thur. 

Fri. 

Sat 

19 
20 
21 

15  37  33.33 
15  41  43.81 
15  45  55.07 

10.418 
10.451 
10.484 

19  25  46.8 
19  39  39.1 
19  53  10.0 

35.10 
34.21 
33.31 

16 
16 
16 

13.91 
14.11 
14.31 

69.05 
69.16 
69.27 

14  29J20 
14  15.31 
14    0.65 

0.562 
0.595 
0.628 

Sun. 
Mon. 
Tues. 

22 
23 
24 

15  50    7.13 
15  54  19.97 
15  58  33.58 

10.517 
10.549 
10i581 

20    6  19.0 
20  19     5.9 
20  31  30.3 

32.4o!  16 
31.47    16 
30.521  16 

14.50 
14.69 
14.87 

69.38 
69.49 
69.60 

13  45.19 
13  28.95 
13  11.94 

0.660 
0.6f2 
0.724 

Wed. 
Thur. 
Fri. 

25 
26 
27 

16    2  47.97 
16    7    3.11 
16  11  19.00 

10.613 
10.644 
10.675 

20  43  31.7 

20  55    9.8 

21  6  24.5 

29.56   16 
28.59,  16 
27.60  16 

15.05 
15.22 
15.39 

69.71 
69.81 
69.91 

12  54.16 
12  35.63 
12  16.36 

0.756 
0.787 
0.816 

Sat 

Sun. 

Mon. 

28 
29 
30 

16  15  35.61 
16  19  52.95 
16  24  10.99 

10.705 
10.735 
10.764 

21  17  15.5 
21  27  42.3 
21  37  44.6 

26.60 
25.59 
24.57 

16 
16 
16 

15.55 
15.71 
15.86 

70.01 
70.11 
70.20 

11  56.35 
11  35.62 
11   14.20 

0.848 
0.876 
0.907  1 

Tues. 

31 

16  28  29.72 

10.792 

S.21  47  22.2 

23.53 

16 

16.01 

70.29    10  52.09 

0.935 

1 

Hon.  -  Maui  TloM  or  tlM  Saaldkm 

•tor  pmtuft  maj  be  1 

(mnd  bj  MbtnellBg  Ot.18  firom  tlM  adMwl  Ttet. 

II. 
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AT  QREEWWICH  MEAN 

NOON. 

THE 

SUN^S 

1 

1 

Eqnatkmof 

TtaM, 

tob0 

addtdio 

Mean 

Time, 

I>iff.for 
Ihoar. 

ad«raal 
Time. 

Apparmt 
Bight  Afloeitfkm. 

DM.  for 
Ihoar. 

Appartnt 
Deelination. 

Dlfttor 
Ihoor. 

&in. 

1 

h     m       s 

14  24  49.92 

■ 
9.791 

S.14°22  33I0 

48'.'25 

le  17*00 

o'.066 

h     m      a 

14  41     6.92 

Mod. 

2 

14  28  45.31 

9.825 

14  41  44.0 

47.66 

16  18.16 

0.031 

14  45    3.47 

Tues. 

3 

14  32  41.53 

.  9.860 

15    0  40.7 

47U)6 

16  18.49 

0.004 

14  49    0.02 

Wed. 

4 

14  36  38.58 

9.805 

15  19  22.9 

46.44 

16  17.99 

0.039 

14  52  56.57 

Thur. 

5 

14  40  36.48 

9.930 

15  37  50.1 

45.81 

16  16.65 

0.074 

14  56  53.13 

Fri. 

6 

14  44  35.22 

9.965 

15  56     1.7 

45.15 

16  14.47 

0.109 

15    0  49.69 

Sat 

7 

14  48  34.81 

10.001 

16  13  57.3 

44.48 

16  11.43 

0.144 

15    4  46.24 

Sun. 

8 

14  52  35.25 

10.036 

16  31  36.6 

43.79 

16    7.55 

0.179 

15    8  42.80 

JVIon. 

9 

14  56  36.54 

10.072 

16  48  59.3 

43.09 

16    2.81 

0.214 

15  12  39.35 

Tues. 

10 

15    0  38.69 

10.108 

17     6    4.8 

42.36 

15  57.22 

0.250 

15  16  35.91 

Wed. 

11 

15    4  41.69 

10.143 

17  22  52.7 

41.62 

15  50.77 

0.285 

15  20  32.46 

Thur. 

12 

15    8  45.55 

10.178 

17  39  22.6 

40.86 

15  43.47 

0.321 

15  24  29.02 

Fri. 

13 

15  12  50.25 

10.213 

17  55  34.1 

40.09 

15  35.33 

0.356 

15  28  25.58 

Sat. 

14 

15  16  55.78 

10.248 

18  11  26.9 

39.30 

15  26.35 

0.391 

15  32  22.13 

Sun. 

15 

15  21     2.14 

10.282 

18  27     0.5 

38.49 

15  16.55 

0.425 

15  36  18.69  j 

Moo. 

16 

15  25    9.33 

10.317 

18  42  14.6 

37.67 

15    5.91 

0.460 

15  40  15.24 

Tues. 

17 

15  29  17.35 

10.351 

18  57     8.7 

36.83 

14  54.45 

0.394 

15  44  11.80  ; 

Wed. 

18 

15  33  26.19 

10.385 

19  11  42.4 

35.97 

14  42.16 

0.528 

15  48    8.35 

Thur. 

19 

15  37  35.84 

10418 

19  25  55.4 

35.10 

14  29.07 

0.562 

15  52    4.91 

Fri. 

20 

15  41  46.29 

10.451 

19  39  47.3 

34.21 

14  15.17 

0.595 

15  56     1.46 

Sat. 

21 

15  45  57.52 

10.484 

19  53  17.8 

33.31 

14    0.50 

0.628 

15  59  58.02 

Sun. 

22 

15  50    9.54 

10.517 

20    6  26.4 

32.40 

13  45.04 

0.660 

16     3  54.58 

Mon. 

23 

15  54  22.34 

10.549 

20  19  12.9 

31.47 

13  28.79 

0.692 

16    7  51.13 

Tues. 

24 

15  58  35.91 

10.581 

20  31  36.9 

30.52 

13  11.78 

0.724 

16  11  47.69 

Wed. 

25 

16    2  50.25 

10.613 

20  43  38.0 

29.56 

12  54.00 

0.756 

16  15  44.25 

Thur. 

26 

16     7     5.34 

10.644 

20  55  15.8 

28.59 

12  35.46 

0.787 

16  19  40.80 

Fri. 

27 

16  11  21.18 

10.675 

21     6  30.1 

27.60 

12  16.18 

0.818 

16  23  37.36 

Sat. 

28 

16  15  37.74 

10.705 

21  17  20.7 

26.60 

11  56.18 

0.848 

16  27  33.92 

Sun. 

29 

16  19  55.02 

10.735 

21  27  47.2 

25.59 

11  35.45 

0.878 

16  31  30.47 

Mon. 

30 

16  24  13.00 

10.764 

21  37  49.2 

24.57 

11  14.03 

0.907 

16  35  27.03 

Tues. 

31 

16  28  31.67 

10.792 

S.21  47  26.5 

23J>3 

10  51.91 

0.935 

16  39  23.58 

I 

ron. ~Th«  Semidlameter  for  M 

ean  Noon  migr  b«  urn 

amodthe 

■aoM  as  that  for 

Apparen 

tNoon. 
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AT   GREENWICH  MEAN  NOON. 

THE   SUN'S 

1 

1 

1 

2 
3 

1 
1 

Logaxlttim 

of  the 

BadluiTeetor 

of  the 

Stfth. 

Dlff.for 
Ihoar 

MeuiTliiM 

of 
MdaMlOh. 

Tnu  LONOirUDB. 

DMf.for 
Ihour. 

LATITUDE. 

X 

X' 

305 
306 
307 

218°  35'  4919 

219  35  56.3 

220  36    4.9 

34  54'.3 

35  0.6 
35    9.1 

150'.22 
150.31 
150.40 

H-d'.04 

—0.05 

0.11 

9.9964621 
.9963537 
.9962464 

45.4 
44.9 
44.4 

9  n  21.52 
9  13  25.61 
9     9  29.70 

4 
5 
6 

308 
309 
310 

221  36  15.7 

222  36  28.5 

223  36  43.3 

35  19.8 
35  32.5 
35  47.1 

150.49 
150.58 
15U.66 

0.13 
0.12 
0.09 

.9961403 
.9960352 
.9959310 

43.9 
43.5 
43.1 

9     5  33.79  ' 
9     1  37.89  ; 
8  57  41.98  1 

7 
8 
9 

311 
312 
313 

224  37     0.0 

225  37  18.7 

226  37  39.4 

36    3.7 
36  22.3 
36  42.9 

150.74 
150.82 
150.90 

—0.02 

H-0.07 

0.17 

.9958275 
.9957249 
.9956230 

42.8 
42.5 
42J2 

8  53  46.07 
8  49  50.16 
8  45  MJ25 

10 
11 
12 

314 
315 
316 

227  38     1.9 

228  38  26.1 

229  38  52.0 

37    5.2 
37  29.2 
37  55.0 

150.97 
151.04 
151.11 

0.30 
0.45 
0.59 

.9955220 
.9954216 
.9953219 

41.9 
41.6 
41.3 

8  41  58.35 
8  38    2.44 
8  34    6.53 

13 
14 
15 

317 
318 
319 

230  39  19.5 

231  39  48.4 

232  40  18.7 

38  22.4 

38  51.2 

39  21.3 

151.18 
151.24 
151.29 

0.73 
0.85 
0.95 

.9952230 
.9951251 
.9950280 

40.9 
40.5 
40.1 

8  30  10.62 
8  26  14.71 
8  22  18.80  1 

16 
17 

18 

320 
321 
322 

233  40  50.3 

234  41  23.2 

235  41  57.3 

39  52.7 

40  25.5 
40  59.5 

151.35 
151.40 
151.45 

0.99 
1.03 
1.04 

.9949321 
.9948376 
.9947446 

39.6 
39.0 
38.5 

8  18  22.89 
8  14  26.98 
8  10  31.07 

19 
20 
21 

323 
324 
325 

236  42  32.7 

237  43    9.3 

238  43  47.0 

41  34.7 

42  11.1 
42  48.6 

151.50 
151.55 
151.60 

1.01 
0.97 
0.89 

.9946528 
.9945629 
.9944750 

37.9 
37.1 
36.2 

8    6  35.16 
8    2  39.25 
7  58  43.34  | 

22 
23 
24 

326 
327 
328 

239  44  25.9 

240  45    6.0 

241  45  47.4 

43  27.4 

44  7.4 

44  48.7 

151.65 
151.70 
151.75 

0.80 
0.68 
0.56 

.9943890 
.9943052 
.9942236 

35.3 
344 
33.5 

7  54  47.43 
7  50  51.52 
7  46  55.61 

25 

26 
27 

329 
330 
331 

242  46  30.0 

243  47  13.9 

244  47  59.1 

45  31.1 

46  14.8 
46  59.9 

151.80 
151.86 
151.91 

0.43 
0.30 
0.16 

.9941443 
.9940674 
.9939928 

32.5 
31.5 
30.5 

7  42  59.71 
7  39    3.79 
7  35    7.88 

28 
29 
30 

332 
333 
334 

245  48  45.6 

246  49  33.5 

247  50  22.9 

47  46.3 

48  34.0 

49  23.2 

151.97 
152.03 
152.09 

H-0.06 

—0.03 

0.08 

.9939206 
.9938508 
.9937834 

29.5 
28.6 
27.6 

7  31  11.97 
7  27  16.06 
7  23  20.14 

31 

335 

248  51  13.6 

50  13.7 

153.14 

—0.11 

9.9937182 

26.7 

7  19  24.23 

Hon:  xoorrBtpon 

td«  to  ttM  tnM  equinox  or  tl 

IM  date,  X'  to 

.of  Juraa 

tjoa. 
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GREENWICH 

MEAN  TIME. 

1 

1 

THK 

MOON'S 

SKMIDTAMirmt. 

HOR1Z0NTAi^T>ARAT.I.AX. 

MBRIDIAN  PASSAGE. 

'8 

AGI. 

N«oa. 

Mldnlgbt. 

Noon. 

Biff,  for 
Ibonr. 

Midniglit 

DULCdt 
Ihour. 

Diff.for 
Ihoor. 

1.91 
1.84 

1.79 

1 

2 
3 

14  5f.6 
14  48.7 
14  48.6 

14  4^.8 

14  48.3 
14  49.6 

54  2^.5 
54  14.8 
54  14.4 

-o!65 
-0.24 
+0.21 

54  1^.9 
54  13.3 
54  18.1 

• 

-^.44 

-0.02 
+0.42 

h     m 

16  54.9 

17  40.0 

18  23.6 

4 
19.7 
SM).7 
21.7 

4 
5 
6 

14  51.3 

14  56.8 

15  4.9 

14  63.7 

15  0.6 
15    9.7 

54  24.4 

54  44.8 

55  14.3 

0.63 
1.05 
1.40 

54  33.4 

54  58.5 

55  32.0 

0.86 
1.24 
1.55 

19    6.5 

19  49.4 

20  33.1 

1.79 
1.80 
1.85 

22.7 
23.7 
24.7 

1 
8 
9 

15  15.0 
15  26.5 
15  38.5 

15  20.6 
15  32.5 
15  44.4 

55  51.3 

56  33.5 

57  17.6 

1.67 
1.83 
1.83 

56  11.9 

56  55.5 

57  39.3 

1.77 
1.84 
1.78 

21  18.4 

22  6.3 
22  57.3 

1.93 
2.06 
2.20 

25.7 
26.7 
27.7 

10 
11 
12 

15  50.1 

16  0.3 
16    8.5 

15  55.4 

16  4.7 
16  11.6 

58    0.2 

58  38.0 

59  8.0 

1.70 
1.43 
1.05 

58  19.9 

58  54.1 

59  19.4 

1.58 
1.26 
0.85 

23  51.8 

6 
0  49.4 

2.35 
2.46 

28.7 
0.2 
1.2 

13 
14 
15 

16  14.0 
16  16.7 
16  16.9 

16  15.7 
16  17.1 
16  16.1 

59  28.3 
59  38.3 
59  38.6 

0.63 
+0.20 
-0.16 

59  34.6 
59  39.6 
59  35.5 

0.42 
40.01 
-0.34 

1  48.9 

2  48.7 

3  47.2 

2.50 
2.48 
2.39 

2.2 
3.2 
4.2 

16 
17 
18 

16  14.7 
16  10.8 
16    5.7 

16  12.9 
16    8.4 
16    2.8 

59  30.6 
59  16.3 
58  57.6 

0.48 
0.70 
0.85 

59  24.1 
59     7.4 
58  47.0 

0.60 
0.78 
0.92 

4  43.3 

5  36.8 

6  28.0 

2.28 
2.17 

2.09 

5.2 
6.2 
7.2 

19 
20 
21 

15  59.7 
15  53i2 
15  46.1 

15  56.5 
15  49.7 
15  42.4 

58  35.7 
58  11.6 
57  45.7 

0.96 
1.04 
1.12 

58  23.9 
57  58.9 
57  32.1 

1.00 
1.06 
1.15 

7  17.6 

8  e.e 

8  55.7 

2.04 
2.04 
2.06 

a2 

9.2 
10.2 

22 
23 
24 

15  38.6 
15  30.7 
15  22.6 

15  34.7 
15  26.7 
15  18.5 

97  18.1 
56  49  Jl 
56  19.3 

1.18 
1.23 
1.25 

57    3.8 
56  34.3 
56    4.2 

1.21 
1.25 
1.25 

9  45.4 

10  36.1 

11  27.6 

2.09 
2.14 
2.15 

11.2 
12.2 
13.2 

25 
26 

27 

15  14^ 
15    6.5 
14  59.4 

15  10.4 
15    2.8 
14  56.2 

55  49.3 
55  20.4 
54  54.1 

1.24 
1.16 
1.02 

55  34.6 
55    6.8 
54  42.5 

1.20 
1.10 
0.92 

12  19J2 

13  10.3 

14  0.1 

2.15 
2.10 
2.04 

14.2 
15.2 
16.2' 

28 
29 
30 

14  53.4 
14  49.2 
14  474) 

14  51.1 
14  47.8 
14  46.8 

54  32.2 
54  16.5 
54    8.5 

0.80 

0.50 

-0.16 

54  23.5 
54  11.4 
54    7.8 

0.66 
-0.34 
+0«04 

14  48.1 

15  34.0 

16  18.2 

1.95 
1.87 
1.81 

17.2 
18.2 
19.2 

31 

14  47.2 

14  48.4 

54    9.4 

+0.24 

54  ia6 

+0.46 

17     I.l 

1.77 

20.2 

24 
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GREENWICH  MEAN  TINTR. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar 

Bight  Aaoenskm. 

D1& 
forlm. 

DHL 
(brim. 

Hoar. 

Bight  AfMOiion. 

DUt 
Ibrlm. 

DMlfaUttiOO. 

MIL 
fbrlm. 

SUNDAY   1. 

TUESDAY  3 

0 

h    m     • 
7    4  14.36 

• 

N.l#44    l6 

N 
6.183 

0 

8  40  16.62 

• 
14M10 

N.lf  12  4/i) 

6.467 

1 

7    6  18.42 

34W01 

18  38  54iJ 

6.316 

1 

8  42  13.01 

1.9389 

13    4  14.9 

8^13 

2 

7    8  22.29 

34)631 

18  33  38.8 

6.397 

2 

8  44    9.29 

1.9370 

12  55  42.5 

8.608 

3 

7  10  25.98 

IMWOO 

18  28  18.5 

6.379 

3 

8  46    5.45 

1.9861 

12  47    6.8 

8.633 

4 

7  12  29.49 

3.0670 

18  22  53.3 

6.469 

4 

8  48    1.50 

1.9333 

12  38  27.8 

8.676 

5 

7  14  32.82 

%0690 

18  17  23.3 

6.640 

5 

8  49  57.44 

1.9318 

12  29  45.6 

6.739 

6 

7  16  35.96 

3.0S00 

18  11  48.5 

6.619 

6 

8  51  53.26 

1.9396 

12  21    0.3 

6.781 

7 

7  18  38.92 

3UM78 

18    6    9.0 

6.606 

7 

8  53  48^17 

1.03n 

12  12  11.8 

8.6U 

8 

7  20  41.70 

3UM48 

18    0  24.7 

6.776 

8 

8  55  44.58 

1.0960 

12    3  20^2 

6.886 

9 

7  22  44.30 

3UM18 

17  54  35.7 

6.866 

9 

8  57  40.09 

1.9343 

11  54  25.5 

8.937 

10 

7  24  46.72 

34)886 

17  48  42.1 

6.933 

10 

8  59  35.49 

1.9337 

11  45  273 

8.987 

11 

7  26  48.96 

34»se 

17  42  43.8 

64)10 

11 

9    1  30.80 

1.9310 

11  36  27.0 

04)37 

12 

7  28  51.02 

34)339 

17  36  40.9 

64)66 

12 

9    3  26.01 

1.9196 

11  27  23.3 

94)66 

13 

7  30  52.90 

34)390 

17  30  33.5 

6.163 

13 

9    5  21.13 

1.9180 

11  18  16.6 

0.136 

14 

7  32  54.61 

34)370 

17  24  21.5 

6.387 

14 

9  7  iai7 

1.9166 

11    9    7.0 

9.164 

15 

7  34  56.14 

34)341 

17  18    5.0 

6.313 

15 

9    9  11.12 

1.9161 

10  59  54.4 

9.333 

16 

7  36  57.50 

3.0313 

17  11  44.1 

6.366 

16 

9  11    5.98 

1.9137 

10  50  39.0 

9J80 

17 

7  38  58.69 

34)183 

17    5  18.7 

6.469 

17 

9  13    0.76 

1.9133 

10  41  20.8 

9.337 

18 

7  40  59.70 

34)166 

16  58  49.0 

6.631 

18 

9  14  55.46 

1.9111 

10  31  59.7 

9.374 

19 

7  43    0.54 

34)130 

16  52  14.9 

6.604 

19 

9  16  50.09 

1.9098 

10  22  35.8 

9.491 

20 

7  45    1.21 

3.0098 

16  45  36.5 

6.676 

20 

9  18  44.64 

1.9067 

10  13    9Si 

9.466 

21 

7  47    1.71 

34)070 

16  38  53.8 

6.748 

21 

9  20  39.12 

1.9076 

10    3  39.8 

9.613 

22 

7  49    2.05 

34)047 

16  32    6.8 

6.817 

22 

9  22  33.54 

1.9064 

9  54    7.8 

9U66 

23 

7  51    2.22 
MC 

34)016 

)NDA1 

N.16  25  15.6 
r  2. 

64»7 

23 

9  24  27.88 
WED 

1.9063 

NESD. 

N.  9  44  33.1 
A.Y  4. 

9.600 

0 

7  53    2.23 

1.9987 

N.16  18  20.3 

6.996 

0 

9  26  22.16 

1.9043 

N.  9  34  55.9 

9Mt 

1 

7  55    2.07 

1.9960 

16  11  20.8 

74)96 

1 

9  28  16.38 

1.9033 

9  25  16.1 

9.6B6 

2 

7  57    1.74 

1.9983 

16    4  17.2 

74)94 

2 

9  30  10.54 

1.9038 

9  15  33.7 

9.737 

3 

7  59    1.25 

1.9906 

15  57    9.5 

7.163 

3 

9  32    4.65 

1.9014 

9    5  48.8 

9.769 

4 

8    1    0.60 

14)879 

15  49  57.8 

7.339 

4 

9  33  58.71 

1.9006 

8  56    1.4 

9.800 

5 

8    2  59.79 

1.9863 

15  42  42.0 

7,396 

5 

9  35  52.72 

1.8098 

8  46  11.6 

9.860 

6 

8    4  58.83 

1.9837 

15  35  22.3 

7J61 

6 

9  37  46.68 

1.8991 

8  36  19.4 

9.890 

7 

8    6  57.71 

1.9801 

15  27  58.6 

7.437 

7 

9  39  40.60 

1.8963 

8  26  24.8 

94)30 

8 

8    8  56.44 

1.9n6 

15  20  31.0 

7093 

8 

9  41  34.48 

1.8978 

8  16  27.8 

9.908 

9 

8  10  55.01 

1.9760 

15  12  59.5 

7.667 

9 

9  43  28.33 

1.8873 

8    6  28.5 

104)07 

10 

8  12  53.44 

1.9736 

15    5  24.2 

74)30 

10 

9  45  22.14 

1.8967 

7  56  27.0 

104)44 

11 

8  14  51.72 

1.9701 

14  57  45.0 

7.684 

11 

9  47  15^ 

1.8961 

746  23Ji 

104)69 

12 

8  16  49.85 

1.9676 

14  50    2.1 

7.746 

12 

9  49    9.67 

1.8067 

7  36  17.2 

loaiB 

13 

8  18  47.83 

1.9661 

14  42  15.4 

7.809 

13 

9  51    3.40 

1.8068 

7  26    9.0 

10.166 

14 

8  20  45.66 

1.9638 

14  34  25.0 

7.870 

14 

9  52  57.10 

1.8060 

7  15  58.6 

10.190 

15 

822  43.36 

1.9606 

14  26  30.9 

7.933 

15 

9  54  50.78 

1.8046 

7    5  4ai 

10.3S6 

16 

8  24  40.93 

1.9663 

14  18  33iJ 

7.993 

16 

9  56  44.45 

1.8M4 

6^5  3105 

10.960 

17 

8  26  38.35 

1.0669 

14  10  31.8 

6.063 

17 

9  58  38.10 

1.8041 

6  45  14.9 

104194 

18 

8  28  35.64 

1.9637 

14    2  26.8 

8.113 

18 

10    0  31.74 

1.8040 

634  56.2 

10.397  j 

19 

8  30  32.79 

1.9614 

13  54  18.5 

8.170 

19 

10    2  25.38 

1.8009 

6  24  35.5 

10.361   ! 

20 

8  32  29.81 

1.9403 

13  46    6i» 

B.338 

20 

10    4  19.01 

1.8009 

6  14  12.9 

10.303 

21 

8  34  26.70 

14M71 

13  37  51.0 

8.367 

21 

10    6  12.64 

1.8036 

6    3  48.3 

10U36 

22 

8  36  23.46 

1.9460 

13  29  32.1 

8.344 

22 

10    8    6.27 

1.8040 

5  53  21.9 

10U66 

23 

8  38  20.10 

1.9430 

13  21    9.7 

8U01 

23 

10    9  59.91 

1.8041 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT 

ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECT.TNATION. 
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47  33  10 

3095 

Venus 

E. 

29  19  41 

8334 

27  54    0 

3319 

26  28  13 

3314 

25    2  21 

8910 

Saturn 

E. 

40  26  42 

3070 

38  58    7 

3073 

37  29  25 

3068 

36    0  36 

3068 

Sun 

E. 

69  46  19 

8856 

68  23  14 

3346 

66  59  56 

8387 

65  36  27 

8895 

6 

Aldebaran 

W. 

96  42  34 

3000 

98  14  42 

3886 

99  47    6 

3888 

101  19  46 

9870 

Pollux 

W. 

54  57  57 

8011 

56  27  56 

3096 

57  58  15 

3978 

59  28  55 

9969 

Regulus 

W. 

18    2  43 

8114 

19  30  36 

3071 

20  59  21 

3034 

22  28  52 

8001 

Saturn 

E. 

28  35    3 

8043 

27    5  44 

3043 

25  36  25 

3045 

24    7    8 

8049 

Sun 

E. 

58  35  35 

3368 

57  10  40 

3340 

55  45  29 

3336 

54  20    3 

3999 

7 

Pollux 

W. 

€7    723 

3880 

68  40    7 

9664 

70  13  12 

3847 

71  46  39 

9889 

Regulus 

W. 

30    539 

3873 

31  38  34 

3851 

33  11  56 

3830 

34  45  45 

9810 

Sun 

E. 

47    8  34 

8148 

45  41  22 

3133 

44  13  52 

3117 

42  46    3 

3101 

8 

Pollux 

W. 

79  39    2 

3753 

81  14  33 

9737 

82  50  24 

9730 

84  26  37 

9705 

Regulus 

W. 

42  41  10 

3716 

44  17  28 

3099 

45  54    9 

9681 

47  31  14 

9606 

Sun 

E. 

35  22    6 

3031 

33  52  19 

3004 

32  22  11 

9989 

30  51  44 

9073 

12 

Sun 

W. 

15  11  23 

3601 

16  50  17 

3598 

18  29  22 

tie5 

20    838 

9578 

Fomalhaut 

E. 

87  33  33 

3753 

85  58    3 

3750 

84  22  30 

9747 

82  46  53 

9747 

oPegasi    . 

E. 

105  34  22 

3430 

103  51  30 

3410 

102    8  23 

9411 

100  25    4 

9408 

13 

Sun 

W. 

28  27    5 

3551 

30    7    7 

3548 

31  47  14 

9545 

33  27  25 

9541 

E. 

74  48  49 

9766 

73  13  24 

3763 

71  38    8 

9773 

70    3    3 

9783 



a  Pegasi 

E. 

91  46    7 

3376 

90    1  58 

3878 

88  17  44 

3371 

86  33  27 

9368 
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GBEENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

1 

Star^tNaiM 
Podtloo. 

Midnight. 

P.L. 

of 

DUL 

XVi^ 

P.L. 
of 
DUE. 

XVlllh. 

P.L. 

of 

DHL 

XXIb. 

P.L. 

of 
Diff. 

a  Arietifl 

W. 

76°25»4^ 

8101 

77°  53' 55 

8164 

79^22'    (i 

8107 

80^50'    { 

8110 

Aldebanm 

W. 

43    824 

8068 

44  36  51 

8067 

46    5  16 

8090 

47  33  38 

8091 

Begulufl 

£. 

37    1  30 

8119 

35  33  44 

8139 

34    6    9 

8187 

32  38  44 

8146 

Venos 

E. 

69    027 

8988 

e7  35    1 

8349 

66    9  41 

8347 

64  44  27 

8363 

Saturn 

E. 

81  19  43 

8134 

79  52    2 

8138 

78  24  26 

8181 

76  56  54 

8184 

Sun 

E. 

107  61  41 

8440 

106  30  10 

8446 

105    8  45 

8448 

103  47  23 

8468 

3 

a  Arietis 

W. 

88    929 

8118 

89  37  19 

8116 

91    5    9 

8116 

9233    0 

8114 

Aldebftmn 

W. 

54  55    7 

8094 

56  23  24 

8004 

57  51  41 

8093 

5920    0 

8031 

Regulus 

E. 

25  24  34 

8903 

23  58  27 

8318 

22  32  39 

8386 

21    7  12 

8366 

Venus 

E. 

57  39  30 

8966 

56  14  41 

8370 

54  49  54 

8370 

5325    8 

8971 

Saturn 

E. 

69  40    2 

8148 

68  12  45 

8148 

66  45  28 

8148 

65  18  11 

8148 

Sun 

E. 

97    1  15 

8460 

95  40    6 

8466 

94  18  55 

8450 

92  57  45 

8468 

3 

a  Arietis 

W. 

99  52  42 

8108 

101  20  48 

8100 

102  48  58 

8006 

104  17  12 

8001 

Aldebanm 

W. 

66  42  14 

8076 

68  10  53 

8071 

69  39  38 

8067 

71    8  28 

8063 

PoUux 

W. 

26  19  53 

8478 

27  40  47 

sai 

29    229 

8803 

30  24  55 

8856 

Venus 

E. 

46  21  24 

8900 

44  56  36 

8367 

43  31  46 

8964 

42    652 

8369 

Saturn 

E. 

58    1  31 

8186 

5634    4 

8189 

55    6  33 

8139 

53  38  59 

8136 

Sun 

E. 

86  11  22 

8444 

84  49  55 

8489 

83  28  23 

8484 

82    645 

8480 

4 

a  Arietis 

W. 

111  39  57 

8064 

113    8  51 

8066 

114  37  54 

8049 

116    7    6 

8041 

Aldebaran 

W. 

78  34  26 

8090 

80    4    3 

8091 

81  33  50 

3013 

83    3  48 

8004 

PoUux 

W. 

37  25  41 

8990 

38  51  16 

8907 

40  17  17 

8187 

41  43  42 

8166 

Venus 

E. 

35    1  29 

8948 

33  36  11 

8988 

32  10  47 

8388 

30  45  17 

8398 

Saturn 

E. 

46  19  51 

8109 

44  51  44 

8097 

43  23  31 

8001 

41  55  10 

8086 

Sun 

E. 

75  16  53 

8804 

73  54  30 

8886 

72  31  56 

88n 

71    9  13 

8867 

5 

Aldebaran 

W. 

90  36  28 

9064 

92    738 

9048 

93  39    2 

3981 

95  10  41 

3030 

PoUux 

W. 

49    1  26 

8078 

5030    2 

8060 

51  59    0 

8044 

53  28  18 

8037 

Venus 

E. 

23  36  24 

8907 

22  10  23 

8906 

20  44  20 

8304 

19  18  16 

8303 

Saturn 

E. 

34  31  41 

8067 

33    239 

8068 

31  33  32 

8049 

30    4  20 

8046 

Sun 

E. 

64  12  44 

8818 

62  48  48 

8801 

61  24  38 

8389 

60    0  14 

8376 

6 

Aldebanm 

W. 

102  52  43 

9066 

104  25  56 

9846 

ia5  59  26 

3681 

107  33  13 

3816 

PoUux 

W. 

60  59  55 

9046 

62  31  17 

9080 

64    258 

3918 

65  35    0 

3897 

Begulus 

W. 

23  59    4 

3970 

25  29  54 

39a 

27    1  17 

3916 

28  33  13 

3804 

SaSim 

E. 

22  37  56 

8067 

21    8  54 

8070 

19  40    8 

8087 

18  11  43 

8119 

Sun 

E. 

52  54  20 

8907 

51  28  19 

8198 

50    2    2 

8178 

48  35  27 

8168 

7 

PoDux 

W. 

73  20  25 

9816 

74  54  33 

3600 

76  29    1 

9784 

78    3  50 

9766 

Regulus 

W. 

3620    0 

9791 

37  54  40 

3771 

39  29  46 

9768 

41    5  16 

3786 

Sun 

E. 

41  17  55 

8086 

39  49  27 

8060 

38  20  40 

8068 

36  51  33 

8087 

8 

Pollux 

W. 

86    3  10 

9689 

87  40    4 

9676 

89  17  18 

3660 

90  54  52 

9646 

Regulus 

W. 

49    8  41 

9647 

50  46  32 

3683 

52  24  44 

3616 

54    3  19 

3608 

Sun 

E. 

29  20  57 

9956 

27  49  49 

3941 

26  18  22 

3934 

24  46  34 

3810 

H2 

Sun 

W. 

21  48    3 

9679 

23  27  37 

3666 

25    7  19 

3660 

26  47    9 

3666 

Fomalhant 

E. 

81  11  15 

3746 

79  35  35 

3746 

77  59  56 

3750 

76  24  22 

3750 

aPegasi 

E. 

98  41  34 

9306 

96  57  54 

3891 

95  14    6 

3886 

93  30  10 

3860 

13 

Sun 

W. 

35    7  41 

3630 

36  48    0 

9587 

38  28  22 

3686 

40      846       9684 

F(nnalhaut 

E. 

68  28  11 

3796 

66  53  36 

3808 

65  19  18 

3838 

6345  20     3643 

oPegaai 

E. 

84  49    7 

3867 

83    4  45 

3866      81  20  22| 

3867 

79  36     0       3366 
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XV. 


GREENWICH  iCEAK  TIME. 

UJSAJEL  DISTAMOBS. 

14 

Ster'i  Name 

P.L. 

P.L. 

P.L. 

P.L. 

aad 

Koon. 

of 

llli*. 

or 

Vlh. 

of 

I». 

of 

Podtton. 

DUL 

DIff. 

DIf. 

IMC 

Sm 

W. 

41°  49'l3 

36S4 

43°29'35 

3684 

45  10'    H 

9888 

46'50'3f 

9686 

Fomalhaiit 

£. 

62  11  47 

am 

60  38  39 

3886 

59    6    2 

9011 

57  33  57 

9040 

aPe^asi 
a  Anetis 

£. 

77  51  37 

3M9 

76    7  18 

9871 

74  23    2 

9874 

72  38  50 

3*n 

E. 

121    9  39 

3S7ft 

119  23    3 

3874 

117  36  25 

9979 

115  49  44 

9970 

15 

Son 

W. 

55  12  19 

3MS 

56  52  33 

3646 

58  32  43 

9648 

60  12  49 

9661 

Fomalhaut 

B. 

50    4    6 

8143 

48  36  47 

8196 

47  10  33 

8968 

45  45  32 

8836 

a  Pe^ 
a  Anetis 

E. 

63  59  28 

3408 

62  16    4 

9416 

60  32  51 

3496 

58  49  52 

3436 

E. 

106  56  12 

3978 

105    9  33 

9974 

103  22  56 

2977 

101  36  22 

9970 

16 

Son 

W. 

6832    6 

3671 

70  11  41 

3676 

71  51    9 

9661 

73  30  30 

9806 

Fomalhaut 

E. 

39    3    5 

aeii 

37  48  14 

8049 

36  35  44 

4107 

35  25  49 

4284 

a  Pe^ 
a  Anetb 

E. 

50  19  10 

3607 

4838    6 

9696 

46  57  28 

9646 

45  17  18 

9668 

E. 

92  44  38 

3996 

90  58  33 

3800 

89  12  34 

9806 

87  26  42 

9810 

17 

Son 

W. 

81  45  28 

3514 

8324    4 

9619 

85    233 

3636 

86  40  53 

9689    1 

aPegaa 
a  Anetis 

E. 

37    5  23 

3736 

35  29  17 

3770 

33  54  10 

3091 

32  20  10 

9880 

E. 

78  39  14 

3887 

76  54    9 

3844 

75    9  13 

3860 

73  24  27 

3867 

Aldebaran 

E. 

111  49  32 

3800 

110    3  46 

3814 

106  18    7 

3830 

106  32  36 

3896 

18 

Son 

W. 

94  50  25 

3064 

96  27  53 

3660 

98    5  14 

3877 

99  42  25 

9686 

a  Aqiulsa 

W. 

37  39  28 

8046 

38  57  14 

8666 

40  16  38 

8476 

41  37  29 

8406 

a  Anetis 

E. 

64  43    1 

3800 

62  59  16 

3400 

61  15  41 

3408 

59  32  18 

9417 

Aldebaran 

E. 

97  47    5 

3866 

96    225 

3861 

94  17  54 

3866 

92  33  31 

9878 

19 

Son 

W. 

107  45  56 

3710 

109  22  11 

9797 

110  58  15 

arm 

112  34  11 

9741 

a  Aq^nilsB 

W. 

48  38  29 

8160 

50    5  15 

8138 

51  32  89 

8110 

53    036 

8086 

a  Anetis 

E. 

50  58  30 

3468 

49  16  25 

9478 

47  34  34 

3484 

45  52  58 

9496 

Aldebaran 

E. 

83  53  53 

3406 

82  10  26 

9419 

80  27    8 

3410 

7844    0 

9m 

20 

Son 

W. 

120  31  25 

9778 

122    6  22 

9784 

123  41  11 

9799 

125  15  49 

9800 

a  Aquilas 

W. 

60  26  51 

8001 

61  57    3 

9990 

63  27  28 

3983 

64  58    3 

9974 

Fomalhaut 

W. 

36  27  34 

4166 

37  36  43 

4083 

38  47  51 

8934 

40    0  46 

88W 

a  Arieds 

E. 

37  29  21 

3666 

35  49  38 

3868 

34  10  19 

3001 

32  31  25 

9699 

Aldebaran 

E. 

70  10  46 

3461 

68  28  38 

3468 

66  46  40 

3476 

65    4  52 

9488 

PoUux 

E. 

112  11  19 

3686 

110  30  56 

9640 

106  50  39 

3646 

107  10  28 

9661 

21 

a  Aquilas 

W. 

72  32  44 

30«rr 

74    3  51 

9068 

75  34  56 

9968 

77    6    2 

9060 

Fomalhaut 

W. 

46  26  27 

8400 

47  46  52 

8466 

49    8    5 

8416 

50  30    5 

837» 

a  Pegasi 

W. 

25  15  51 

8879 

26  38  39 

8388 

28    3  10 

8900 

2929    8 

'8149 

Aldebaran 

E. 

56  38  34 

3639 

54  57  52 

9680 

53  17  21 

9680 

51  37    2 

9640 

Pollux 

E. 

98  51  46 

3688 

97  12  28 

9601 

95  33  21 

9607 

93  54  22 

9004 

22 

a  AquilsD 

W. 

84  40  38 

9080 

66  11  16 

3087 

87  41  45 

9006 

89  12    4 

8001 

Fomalhaut 

W. 

57  28  40 

8380 

58  53  40 

8343 

60  18  59 

8998 

61  44  35 

S9n 

a  Pe^asi 
Aldebaran 

W. 

36  53  45 

900S 

38  24  40 

9047 

39  55  59 

3090 

41  27  41 

9016 

E. 

43  18  30 

9608 

41  39  26 

9604 

40    0  36 

9614 

38  22    0 

9694 

PoUux 

E. 

85  41  59 

9644 

84    4    4 

9663 

82  26  20 

3660 

80  48  47 

9670 

Regulns 

E. 

122  31  21 

3608 

120  52  17 

3601 

119  13  24 

3000 

107  34  40 

9618 

23 

a  Aquibe 

W. 

96  41    5 

8060 

98  10  14 

8064 

9939    8 

8077 

101    7  46 

8001 

Fomalhaut 

W. 

68  55  19 

8188 

70  21  48 

8181 

71  48  20 

8178 

73  14  54 

8178 

oPecasi 
Aldebaran 

W. 

49    9  37 

3878 

50  42  24 

9876 

52  15  14 

3874 

53  48    6 

9674 

E. 

30  12  52 

9087 

28  35  55 

3708 

26  59  18 

9718 

25  23    2 

9786 

. 

Pollux 

E. 

72  44  11 

9718 

71    7  55 

9798 

69  31  52 

9789 

67  56    4 

9760 

XVI. 
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GREENWICH  MEAN 

TIME. 

LUMAB  DISTANCES 

. 

'SJ 
14 

starts  Nan 

!• 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

and 

Midnight. 

of 

XV^' 

of 

XYlilh. 

of 

XXJk 

of 

Podtkm. 

o 

Utt. 

IMS. 

Difl: 

DUt 

Sto 

w. 

48°3d5d 

9616 

50  1l'2(J 

9688 

5f5l'4l' 

9688 

53^32'    f 

1640 

Fomalhaut 

E. 

56    229 

9m 

54  31  41 

8008 

53    1  38 

8048 

51  32  25 

1003 

aFe^am 

E. 

70  54  42 

9883 

69  10  41 

9188 

67  26  49 

9198 

6543    4 

9S0 

a  Anetis 

E. 

114    3    1 

9970 

112  16  18 

mo 

110  29  35 

9971 

108  42  53 

9379 

15 

Sun 

W. 

61  52  51 

9666 

63  32  48 

9660 

65  12  39 

9681 

66  52  25 

9666 

Fomalhaot 

E. 

44  21  50 

S401 

42  59  35 

1488 

41  38  57 

9669 

40  20    3 

8600 

a  Pe^an 
a  Anetis 

E. 

57    7    9 

3446 

55  24  39 

9480 

53  42  29 

9474 

52    0  39 

9480 

E. 

99  49  52 

9981 

98    326 

9900 

96  17    5 

9980 

94  30  49 

9903 

16 

Sun 

W. 

75    9  44 

9601 

76  48  51 

9606 

78  27  51 

9803 

80    643 

9807 

Fomalhaiit 

E. 

34  18  42 

4400 

33  14  41 

4798 

32  14    3 

4000 

31  17    7 

6318 

a  Pepsi 
a  Anetis 

£. 

43  37  39 

9608 

41  58  34 

9831 

40  20    7 

3863 

38  42  22 

9884 

E. 

85  40  57 

9116 

83  55  19 

9131 

82    9  50 

9196 

80  24  28 

9381 

17 

Sun 

W. 

88  19    5 

9888 

8957    8 

98U 

91  35    3 

9069 

93  12  48 

9667 

a  Pe^ 
a  Anetis 

E. 

30  47  26 

9048 

29  16    8 

1838 

27  46  30 

1131 

26  18  46 

1330 

E. 

71  39  50 

9M8 

69  55  22 

9171 

68  11    5 

9178 

66  26  58 

9884 

Aldebanm 

E. 

104  47  13 

9881 

103    1  58 

9117 

101  16  52 

9149 

99  31  54 

9848 

18 

Sun 

W. 

101  19  24 

9001 

102  56  16 

9808 

104  32  59 

9706 

106    9  32 

9719 

a  Aquils 

W. 

42  59  37 

1147 

44  22  54 

8904 

45  47  13 

1947 

47  12  27 

8906 

a  Anetis 

E. 

57  49    7 

94S6 

56    6    8 

9414 

54  23  22 

9441 

52  40  49 

9463 

Aldebaran 

E. 

90  49  17 

9170 

89    5  12 

9186 

87  21  16 

9903 

85  37  30 

9308 

19 

Sun 

W. 

114    9  57 

2748 

115  45  83 

9766 

117  21    0 

3783 

118  56  17 

9760 

a  Ac^iiil» 

W. 

54  29    4 

SMI 

55  57  59 

1044 

57  27  17 

1096 

58  56  55 

8014 

a  Anetis 

E. 

44  11  39 

2608 

42  30  37 

9690 

40  49  52 

9684 

39    926 

9649 

Aldebaran 

E. 

77    1    2 

9419 

75  18  13 

9410 

73  35  34 

9448 

71  53    5 

9468 

ao 

Sun 

W. 

126  50  17 

9888 

128  24  35 

9816 

129  58  43 

9898 

131  32  41 

9681 

a  AquilflB 

W. 

66  28  48 

9060 

67  59  40 

9064 

69  30  38 

9081 

71    1  40 

9960 

Fomalhaut 

W. 

41  15  18 

1740 

42  31  16 

1879 

43  48  33 

8800 

45    6  58 

8669 

a  Arieds 

E. 

30  53    0 

9846 

29  15    6 

9879 

27  37  48 

3701 

26    1  10 

9787 

Aldebaran 

E. 

63  23  15 

9400 

61  41  48 

9400 

60    033 

9606 

58  19  28 

9614 

Pollux 

E. 

105  30  26 

9666 

103  50  33 

9684 

102  10  49 

9670 

100  31  13 

9677 

21 

a  Aquils 

W. 

78  37    5 

9081 

80    8    7 

9088 

81  39    2 

9960 

83    953 

9974 

W. 

51  52  45 

8840 

53  16    0 

1193 

54  39  46 

8397 

56    4    1 

8378 

aP^iasi 
Aldebaran 

W. 

30  56  18 

1008 

32  24  30 

1068 

33  53  33 

8090 

35  23  21 

9091 

E. 

49  56  55 

9668 

48  17    0 

9686 

46  37  17 

3674 

44  57  47 

9664 

PoUux 

E. 

92  15  33 

9619 

90  36  54 

9610 

88  58  25 

3837 

87  20    7 

9836 

22 

a  Aquile 

W. 

90  42  15 

1000 

92  12  17 

1010 

93  42    6 

8080 

95  11  42 

8040 

Fomalbaat 

w. 

63  10  24 

1907 

64  36  25 

1196 

66    2  36 

8108 

67  28  54 

8167 

aPegasi 

Aldebanm 

w. 

42  59  40 

9904 

44  31  54 

9804 

46    4  20 

9887 

47  36  56 

9663 

E. 

36  43  38 

9888 

35    5  32 

9848 

33  27  42 

9060 

31  50    8 

9878 

PoUux 

E. 

79  11  27 

9878 

77  34  18 

9880 

75  57  23 

9806 

74  20  40 

9706 

Regulos 

E. 

115  56    6 

9831 

114  17  42 

9631 

112  39  29 

9689 

111    1  27 

9646 

23 

a  Aqnila 

W. 

102  36    7 

1106 

104    4  11 

8130 

105  31  56 

1117 

106  59  21 

1166 

Fomalhaut 

W. 

74  41  29 

1178 

76    8    4 

1181 

77  34  36 

1186 

79    1*3 

1188 

aPegasi 
Aldebaran 

W. 

55  20  58 

98T4 

56  53  50 

9878 

58  26  39 

9877 

59  59  27 

9881 

E. 

23  47  10 

9768 

22  11  45 

9770 

20  36  50 

9806 

19    2  29 

9818 

Pollux 

E. 

66  20  31 

9781 

64  45  12 

•     9776 

63  10  11 

9f786 

61  35  23 

9706 
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23 

atari  Nama 

PL. 

p.  L. 

p.  L. 

P.L. 

and 

Noon. 

of 

mn. 

of 

Vlh. 

of 

rxh. 

or 

Poeltkm 

IHff. 

IHff. 

DIff 

nm. 

Regulus 

E. 

109°  23' 3^ 

9066 

i(yf4d  5\ 

9668 

106""   8*21 

9671 

104^31'     & 

9080 

24 

Fomalhaut 

W. 

80  27  27 

sigs 

81  53  44 

8199 

83  19  54 

8906 

84  45  57 

8918 

a  Pe^asi 
a  Anetb 

W. 

61  32  10 

9884 

63    4  49 

9889 

64  37  22 

9804 

66    9  49 

9880 

W. 

18  13  24 

8187 

19  40  49 

8069 

21    9  20 

3043 

22  38  40 

3011 

PoUux 

E. 

60    0  52 

9811 

58  26  38 

9894 

56  52  41 

9836 

55  19    0 

9860 

Regulus 

E. 

96  27  28 

9T94 

94  51  20 

9784 

93  15  25 

9749 

91  39  41 

9719 

25 

Fomalhatit 

W. 

91  53  53 

8968 

98  18  54 

8967 

94  43  44 

8989 

96    8  16 

tm 

a  Pe^ 
a  Anetis 

W. 

73  50  13 

9931 

75  21  52 

9039 

76  53  22 

9046 

78  24  42 

986» 

W. 

30  12  23 

9941 

31  43  50 

9037 

33  15  22 

9036 

34  46  57 

9884 

PoUux 

E. 

47  35  22 

9931 

46    3  42 

9048 

44  32  24 

9966 

43    1  29 

Regulus 

E. 

83  44  13 

9801 

82    946 

9811 

80  35  32 

9890 

79    130 

9881 

26 

Fomalhaut 

W. 

103    7  12 

SS66 

104  30    7 

8883 

105  52  43 

8400 

107  14  59 

8418 

a  Pegasi 
a  Anetis 

W. 

85  58  43 

9986 

87  28  58 

3007 

88  59    2 

3017 

90  28  54 

8096 

W. 

42  24  35 

9946 

43  55  55 

9060 

45  27  10 

9066 

46  58  18 

»89 

PoUux 

E. 

35  33  44 

8100 

34    5  45 

8180 

32  38  23 

8173 

31  11  41 

8910 

Regulus 

E. 

71  14  37 

9880 

69  41  53 

9891 

68    9  23 

9900 

6637    4 

1911 

Saturn 

E. 

118  12  52 

9019 

116  40  57 

9997 

115    9  13 

9936 

113  37  39 

9046 

Veous 

E. 

120  56  35 

8909 

119  30  36 

8919 

118    4  49 

8998 

116  39  13 

8980 

27 

a  Pegasi 
a  Anetis 

W, 

97  55  14 

8076 

99  23  54 

8086 

100  52  21 

3006 

102  20  36 

8108 

W. 

54  32    8 

9908 

56    2  30 

9999 

57  32  44 

3006 

59    2  51 

3019 

Aldebaran 

W. 

21  15    8 

8039 

22  44  45 

8096 

24  14  26 

3096 

2544    8 

8096 

Regulus 

E. 

58-58  44 

9961 

57  27  42 

9969 

55  56  51 

9981 

54  26  14 

»»  ! 

Saturn 

E. 

106    2  38 

9968 

104  32  10 

9997 

103    1  53 

3006 

101  31  46 

3018 

Veous 

E. 

109  34  15 

8988 

108    9  50 

8999 

106  45  37 

3809 

105  21  35 

8318 

Spica 

E. 

112  45  47 

9981 

111  14    8 

9080 

109  42  39 

9048 

108  11  91 

9986 

28 

a  Arietis 

W. 

66  31  19 

SOU 

68    037 

8061 

69  29  47 

8066 

70  58  50 

8063 

Aldebaran 

W. 

33  12    9 

8089 

34  41  34 

8048 

36  10  53 

8047 

37  40    8 

8069 

Regulus 

E. 

46  56    3 

8088 

45  26  37 

8047 

43  57  22 

3066 

42  28  19 

8086 

Saturn 

E. 

94    3  40 

8069 

92  34  31 

8060 

91    5  31 

8066 

89  36  39 

8078 

Venus 

E. 

98  24    4 

8889 

97    1    4 

8870 

95  38  13 

3878 

94  15  31 

8306 

Spica 

E. 

100  37  28 

9906 

99    7  10 

8003 

97  37    1 

8000 

96    7    0 

8017 

Jupiter 

E. 

122  39    1 

8076 

121  10  22 

3064 

119  41  53 

3001 

118  13  33 

8087 

29 

a  Arietis 

W. 

78  22  19 

8069 

79  50  42 

8004 

81  18  59 

8006 

82  47  11 

•101 

Aldebaran 

W. 

45    5    2 

8079 

46  33  46 

8076 

48    226 

8079 

49  31     1 

8089 

Regulus 

E. 

35    5  59 

8114 

33  38    7 

8196 

32  10  29 

3136 

30  43    3 

•148 

Saturn 

E. 

82  14  20 

8109 

80  46  13 

8107 

79  18  12 

8119 

77  50  17 

•117 

Venus 

E. 

87  24  10 

8490 

86    2  16 

3496 

84  40  29 

8489 

83  18  49 

8438 

Spica 

E. 

88  38  56 

8047 

87    9  41 

3061 

85  40  31 

8066 

84  11  27 

8080 

Jupiter 

E. 

110  53  42 

8196 

109  26    4 

3131 

107  58  32 

3136 

106  31    6 

•140 

Sun 

E. 

133  31  15 

8481 

132    9  33 

3486 

130  47  57 

8441 

129  26  27 

•440    . 

30 

a  Arietis 

W. 

90    7    9 

8117 

91  34  58 

3110 

93    245 

3190 

94  30  30 

•199 

Aldebaran 

W. 

56  53    6 

80P4 

58  21  23 

3006 

59  49  38 

3006 

61  17  52 

•096 

Pollux 

W. 

17  53    8 

4034 

19    4  14 

3009 

20  17  32 

8706 

21  32  39 

•TOO 

Saturn 

E. 

70  31  56 

8188 

69    4  27 

3136 

67  37    1 

3188 

66    938 

•140 

Venus 

E. 

76  31  45 

8466 

75  10  32 

3460 

73  49  23 

3463 

72  28  17 

•464 

Spica 

E. 

76  47  16 

8076 

75  18  37 

3077 

73  49  59 

8079 

72  21  24 

•080 

Jupiter 

E 

99  15    4 

8166 

97  48    2 

8168 

96  21    2 

3168 

94  54    3 

8160 

Sun 

E. 

122  40    6 

8463 

121  19    0 

3466 

119  57  57 

3467 

118  36  56 

•468 

XVIII. 


NOVEMBER,    1863. 


199 


GREENWICH  MEAN  TIME. 
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23 

8ttt>tNM 

le 

P.L. 

P.L. 

P.L. 

P.L. 

■ad 

Poaltton. 

Midnight. 

of 
DM. 

XV^ 

of 
DM. 

XV111»». 

of 
IMS. 

XXlh. 

of 
IHff. 

Regolus 

E. 

102'' 53' 5^ 

9680 

lof  17^    d 

9606 

99^  40' 2d 

9706 

98°  3' 4^ 

9716 

24 

Fomalhaut 

W. 

86  11  51 

8990 

87  37  37 

8997 

89    3  14 

8986 

90  28  40 

8947 

aPe^ 
a  Anetis 

W. 

67  42    9 

9005 

69  14  22 

9010 

70  46  28 

9017 

72  18  25 

9094 

W. 

24    839 

9060 

25  39    6 

9060 

27    9  57 

9057 

28  41    4 

9047 

PoUux 

E. 

53  45  37 

9866 

52  12  34 

9880 

50  39  49 

9806 

49    7  25 

9019 

Regulus 

E. 

90    4  10 

9769 

88  28  52 

9779 

86  53  47 

9780 

85  18  53 

9701 

25 

Fonuilhaut 

W. 

97  32  35 

8106 

96  56  39 

8890 

100  20  27 

8885 

101  43  58 

8860 

aPe^ 
a  Anetis 

W. 

79  55  51 

9063 

81  26  50 

9071 

82  57  39 

9980 

84  28  17 

9080 

W. 

36  18  33 

9086 

37  50    8 

9036 

39  21  41 

9080 

40  53  10 

9049 

Pollux 

E. 

41  30  59 

8008 

40    0  56 

8031 

38  31  22 

8055 

37    2  17 

8081 

R^olus 

E. 

77  27  42 

9840 

75  54    6 

9861 

74  20  44 

9860 

72  47  34 

9870 

26 

Fomalhaat 

W. 

108  36  54 

8488 

109  58  28 

8458 

111  19  39 

8480 

112  40  26 

8501    1 

aPeeasi 
a  Anetis 

W. 

91  58  34 

8086 

93  28    2 

8046 

94  57  18 

8056 

96  26  22 

8065 

W. 

48  29  19 

9067 

50    0  13 

9078 

51  30  59 

9070 

53    1  38 

9086 

PoUux 

E. 

29  45  44 

8949 

28  20  36 

8900 

26  56  23 

8869 

25  33  12 

8419 

Regulns 

E. 

65    4  59 

9031 

63  33    7 

9081 

62    1  27 

9040 

60  29  59 

9050 

Saturn 

E. 

112    6  17 

9064 

110  35    6 

9069 

109    4    6 

9070 

107  33  16 

9060 

Venus 

E. 

115  13  50 

8940 

113  48  39 

8950 

112  23  39 

8960 

110  58  51 

8979 

27 

aPe^i 
a  Anetis 

W. 

103  48  39 

8116 

105  16  30 

8196 

106  44    8 

8187 

108  11  33 

8148 

W. 

60  32  49 

8018 

62    239 

8096 

63  32  20 

8089 

65    1  53 

8088 

Akiebaran 

W. 

27  13  50 

8096 

28  43  30 

8030 

30  13    7 

8089 

31  42  40 

8035 

Regulos 

E. 

52  55  48 

9000 

5L25  34 

8000 

49  55  32 

8018 

48  25  41 

8098 

Saturn 

E. 

100    1  49 

8091 

96  32    2 

8090 

97    2  25 

8087 

95  32  58 

8044 

Venus 

E. 

103  57  44 

8896 

102  34    3 

8886 

101  10  33 

8345 

99  47  13 

8854 

Spica 

E. 

106  40  15 

9066 

105    9  19 

9078 

103  38  32 

9081 

102    7  55 

9080 

28 

a  Arietis 

W. 

72  27  45 

8060 

73  56  33 

8074 

75  25  14 

8070 

76  53  49 

8088 

Aklebaran 

W. 

39    9  17 

8066 

40  38  21 

8060 

42    7  20 

8065 

43  36  13 

8068 

Regulus 

E. 

40  59  27 

8076 

39  30  47 

8086 

38    220 

8004 

3634    3 

8106 

Saturn 

E. 

88    7  56 

8080 

86  39  22 

8085 

85  10  54 

8001 

83  42  33 

8007 

Venus 

E. 

92  52  58 

8803 

91  30  34 

8401 

90    8  19 

8406 

88  46  11 

8414 

Spica 

E. 

94  37    8 

8094 

93    725 

8090 

91  37  48 

8084 

90    8  18 

8041 

Jupiter 

E. 

116  45  20 

8104 

115  57  15 

8110 

113  49  17 

8115 

112  21  26 

8191 

29 

a  Arietis 

W. 

84  15  19 

8106 

85  43  22 

8100 

87  11  21 

8111 

88  39  17 

8114 

Aldebaran 

W. 

50  59  33 

8065 

52  28    1 

8087 

53  56  26 

8001 

55  24  47 

8009 

Regulus 

E. 

29  15  51 

8160 

27  48  54 

8174 

26  22  14 

8188 

24  55  51 

8906 

Saturn 

E. 

76  22  28 

8190 

74  54  43 

8194 

73  27    3 

8198 

71  59  27 

8139 

Venus 

E. 

81  57  15 

8449 

80  35  46 

8446 

79  14  21 

8450 

77  53    1 

8454 

Spica 

E. 

82  42  29 

8064 

81  13  35 

8067 

79  44  45 

8070 

78  15  59 

8078 

Jupiter 

E. 

105    3  45 

8144 

103  36  29 

8148 

102    9  17 

8151 

100  42    9 

8158 

Sun 

E. 

128    5    2 

8440 

126  43  41 

8454 

125  22  26 

8456 

124    1  15 

8460 

30 

a  Arietis 

W. 

95  58  13 

8198 

97  25  55 

8198 

98  53  37 

8198 

100  21  19 

8198 

Aldebaran 

W. 

62  46    6 

8007 

64  14  19 

8006 

65  42  33 

8006 

67  10  48 

8096 

PoUux 

W. 

22  49  17 

8686 

24    7  12 

8576 

25  26  13 

8594 

26  46  10 

8480 

Saturn 

E. 

64  42  17 

8141 

63  14  57 

8143 

61.47  39 

8148 

60  20  21 

8148 

Venus 

E. 

71    7  13 

8465 

69  46  10 

8467 

68  25    9 

8467 

67    4    8 

8467 

Spica 

E. 

70  52  50 

8081 

69  24  17 

8089 

67  55  46 

8081 

66  27  13 

8081 

Jupiter 

E 

9327    6 

8161 

92    0  10 

8161 

90  33  14 

8161 

89    6  18 

8161 

Sun 

E. 

117  15  56 

8460 

115  54  57 

8460 

114  33  58 

8460 

113  12  59 

8469 
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S 

1 

THE  SUN'S 

SldeMl 

Time 

of  the 

Bant. 

dkmater 

MMinff 

Tbn., 
wtMcM 

DHL  for 
Ihov. 

Right  AMeiuion. 

DMr.for 
Ihoar. 

Apparent 
Deelinatfon. 

Diff.fi>r 
Ibour. 

diuMtor. 

Unrld- 
ha. 

added  to 

Apparent 

Timu. 

Tues. 
Wed. 
Thur. 

1 

2 
3 

16  28  29.72 
16  32  49.11 
16  37    9.16 

10.792 
10.819 
10.646 

S.2f  4';f  2SL2 

21  56  34.9 

22  5  22.1 

2aL53 

22.48 
21.42 

id  id'.oi 

16  16.16 
16  16.30 

70'iJ9 
70.37 
70.45 

lo"  52.09 
10  29.31 
10    5.89 

(C935 
0.962 
0.969 

Fri. 
Sat. 
Sun, 

4 
5 
6 

16  41  29.84 
16  45  51.12 
16  50  12.96 

10.871 
10.896 
10.919 

22  13  43.7 
22  21  39.4 
22  29     9.0 

20.35 
19.27 
18.17 

16 
16 
16 

16.43 
16.56 
16.68 

70.53 
70.61 
70.68 

9  41.84 
9  17.18 
8  51.96 

1.014 
1.039 
1.062 

Mon. 
Tues. 
Wed. 

7 
8 
9 

16  54  35.34 

16  58  58.26 

17  3  21.65 

10.941 
10.961 
10.981 

22  36  12.3 
22  42  49.1 
22  48  59.1 

17.07 
15.96 
14.83 

16 
16 
16 

16.80 
16.92 
17.03 

70.75 
70.81 
70.87 

8  2eJ20 
7  59.92 
7  33.16 

1.084 
1.104 
1.124 

Thur. 
xFri. 

Sat. 

10 
11 
12 

17    7  45.49 
17  12    9.76 
17  16  34.40 

10.999 
11.016 
11.031 

22  54  42.0 

22  59  57.8 

23  4  46.2 

13:71 
12.58 
11.43 

16 
16 
16 

17.14 
17.25 
17.36 

70.93 
70.99 
71.04 

7    5.95 
6  38.32 
6  10.31 

1.142 
1.159 
1.174 

Sun. 
Mon. 
Tues. 

13 
14 
15 

17  20  59.39 
17  25  24.70 
17  29  50.29 

11.045 
11.057 
11.068 

23    9    7.0 
23  13    0.2 
23  16  25.7 

10.28 
9.12 
7.96 

16 
16 
16 

17.46 
17.56 
17.65 

71.08 
71.12 
71.16 

5  41.94 
5  13.27 
4  44.32 

1.168 
1.200 
1.211 

Wed. 
Thur. 
Fri. 

16 
17 
18 

17  34  16.13 
17  38  42.16 
17  43    8.36 

11U)77 
11.065 
11.091 

23  19  23.3 
23  21  52.8 
23  23  54.2 

6.80 
5.64 
4A7 

16 
16 
16 

17.74 
17.82 
17.90 

71.20 
71^ 
71i» 

4  15.12 
3  45.72 
3  16.16 

1.220 
1.228  i 

1.234  1 

Sat 
Sun. 
Mon. 

19 
20 
21 

17  47  34.70 
17  52     1.14 
17  56  27.67 

11.096 
11.099 
11.102 

23  25  27.4 
23  26  32.4 
23  27     9.2 

3.29 
2.11 
0.94 

16 
16 
16 

17.98 
18.05 
18.11 

7157 
71.29 
71.30 

2  46.46 
2  16.65 
1  46.77 

1.239 
1J242 
1.245 

Tues. 
Wed. 
Thur. 

Fri. 

Sat. 
Sun. 

22 
23 
24 

25 
26 
27 

18    0  54^23 
18    5  20.79 
18    9  47.34 

18  14  13.84 
18  18  40.26 
18  23    6.56 

11.102 
11.102 
11.100 

11.098 
11.094 
11.089 

23  27  17.7 
23  26  57.9 
23  26     9.8 

23  24  53.4 
23  23    8.8 
23  20  56.0 

0.24 
1.42 

2.60 

3.77 

44)5 
6.12 

16 
16 
16 

16 
16 
16 

18.17 
18.22 
18J21 

18.31 
18.34 
18-37 

71.30 
71.30 
71.29 

71.29 
71iJ8 
71.26 

1  16.85 
0  46.93 
0  17.02 

1.246 
1.246 
1.244 

1.241 
1.237 
1.238 

0  12.85 

0  42.62 

1  12.28 

Mon. 
Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

18  27  32.71 
18  31  58.70 
18  36  24.49 
18  40  50.05 

11.082 
11.075 
11.066 
11.056 

23  18  15.0 
23  1$    5.8 
23  11  28.6 
23    7  23.5 

7.29 

6.46 

9.62 

10.78 

16 
16 
16 
16 

18.39 
18.40 
18.41 
18.41 

71.23 
71.20 
71.17 
71.14 

1  41.80 

2  11.15 

2  40.30 

3  9J2S 

1.295 
lJa7 
1.209 
1.199 

Fri. 

32 

18  45  15.35 

11.044 

S.23    2  50.6 

11.94 

16 

18.41 

71.10 

3  37.89 

1.187 

H 

on.- 

-lf«nl1iMortU 

tanMlMD 

•iwiMHiaffiMybel 
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AT  GREENWICH  MEAN 

NOON- 

i 

1 

THE  SUN'S 

Aiiifttloiiof 

Time, 

tob€ 

addtdlo 

Diff.ft>r 
Ihoar. 

SIdenel 
Time. 

yrotn 
Mean 
Timt. 

Bight  Asotoiioii. 

DHL  for 
Ihoar. 

Appannt 

Did  for 
Ihoor. 

Tues. 

1 

16  28  3L67 

10.792 

S.21  47  2^15 

23J53 

10*51*91 

0.936 

h     m      • 

16  39  23.58 

Wed. 

2 

16  32  51.00 

10.819 

21  56  38.8 

22.48 

10  29.14 

0.962 

16  43  20.14 

Thur. 

3 

16  37  10.98 

10.646 

22    5  25.7 

21.42 

10    5.72 

0.969 

16  47  16.70 

Fri. 

4 

16  41  31.59 

10.871 

22  13  47.0 

20.35 

9  41.67 

1.014 

16  51  13JJ6 

Sat. 

5 

16  45  52.80 

10.896 

22  21  42.4 

19.27 

9  17.01 

1.039 

16  55    9.81 

Sun. 

6 

16  50  14.57 

10.919 

22  29  11.7 

iai7 

8  51.80 

1U)62 

16  59    6.37 

Mod. 

7 

16  54  36.88 

10.941 

22  36  14.7 

17.07 

8  26.05 

1.0B4 

n    8    2.93 

Tues. 

8 

16  58  59.72 

10.961 

22  42  51.2 

15.95 

7  59.77 

1.104 

17    6  59.49 

Wed. 

9 

17    3  23.03 

10.981 

22  49     0.9 

14.83 

7  33.01 

1.124 

17  10  56.04 

Thur. 

10 

17    7  46.79 

10.999 

22  54  43.6 

13.71 

7    5.81 

1.142 

17  14  52.60 

Fri. 

11 

17  12  10.98 

11.016 

22  59  59.2 

12.58 

6  38.18 

1.159 

17  18  49.16 

Sat. 

12 

17  16  35.54 

11.031 

23    4  47.4 

11.43 

6  10.18 

1.174 

17  22  45.72 

Sun. 

13 

17  21     0.45 

11.045 

23    9     8.0 

10.28 

5  41.82 

1.188 

17  26  42.27 

Mod. 

14 

17  25  25.67 

11.057 

23  13     1.0 

9.12 

5  13.16 

1.200 

17  30  38.83 

Tues. 

15 

17  29  51.17 

11.068 

23  16  26.3 

7.96 

4  44.22 

1.211 

17  34  35.39 

Wed. 

16 

17  34  16.92 

11.077 

23  19  23.7 

6.80 

4  15.03 

1.220 

17  38  31.95 

Thur. 

17 

17  38  42.86 

11.085 

23  21  53.2 

5.64 

3  45.64 

1.228 

17  42  28.50 

Fri. 

18 

17  43    8.97 

11UJ91 

23  23  54.5 

4.47 

3  16.09 

1.234 

17  46  25.06 

Sat. 

19 

17  47  35.22 

11.096 

23  25  27.6 

3.29 

2  46.40 

1.239 

17  50  21.62 

Sun. 

20 

17  52     1.57 

11.099 

23  26  32.5 

2.11 

2  16.61 

1.242 

17  54  18.18 

Mod. 

21 

17  56  28.00 

11-102 

23  27     9.2 

0.94 

1  46.73 

1.245 

17  58  14.73 

Tues. 

22 

18    0  54.47 

11.102 

23  27  17.7 

0.24 

1  16.82 

1.246 

18    2  11.29 

Wed. 

23 

18     5  20.94 

11.102 

23  26  57.9 

1.42 

0  46.91 

1.246 

18     6    7.85 

Thur. 

24 

18    9  47.40 

11.100 

23  26     9.8 

2.60 

0  17.01 

1.244 

18  10    4.41 

Fri. 

25 

18  14  13.81 

11.098 

23  24  53.4 

3.77 

0  12.85 

1.241 

18  14    0.96 

Sat. 

26 

18  18  40.13 

11.094 

23  23    8.8 

4.95 

0  42.61 

1.237 

18  17  57.52 

.S^ 

27 

18  23    6.34 

11.089 

23  20  56.1 

6.12 

1  12.26 

1.232 

18  21  54.08 

Mod. 

28 

18  27  32.40 

11.082 

23  18  15.2 

7.29 

1  41.77 

1.225 

18  25  50.63 

Tues. 

29 

18  31  58.30 

11.075 

23  15    6.1 

8.46 

2  11.11 

1.217 

18  29  47.19 

Wed. 

30 

18  36  24.00 

11.066 

23  11  29.0 

9.62 

2  40.25 

1.209 

18  33  43.75 

Thur. 

31 

18  40  49.47 

11.056 

23    7  24.1 

10.78 

3    9.17 

1.199 

18  37  40.30 

Fri. 

32 

18  45  14.68 

11.044 

S.23    2  51.4 

11.94 

3  37.82 

1.187 

18  41  36.86 

1 

\mn  Noon  maj  be  an 

mnMdtbe 
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AT  GREENWICH  MEAN  NCiON. 

THE  SUN'S 

1 

1 

1 

2 
3 

1 
1 

Logtrithm 

of  the 

BMUasTMtor 

of  the 

Swth. 

IHff.for 
Ihoor. 

MmoTIom 

of 
SkknalOh. 

Thu  LONQITUDl. 

Diff.for 
Ihour. 

LITITUDB. 

X 

X' 

335 
336 
337 

248°  51  13!6 

249  52     5.7 

250  52  59.2 

5(j  13.7 
51     5.7 
51  59.1 

152^14 
152.20 
152.26 

rf.ll 
0.11 

0.07 

9.9937182 
.9936551 
.9935939 

26.7 
25.9 
25.1 

h      m      • 

7  19  24J» 
7  15  28.32 
7  11  82.41 

4 
5 
6 

338 
339 
340 

251  53  54.1 

252  54  50.2 

253  55  47.6 

52  53.8 

53  49.7 

54  46.9 

152.31 
152.36 
152.42 

—0.02 

-4-0.06 

0.16 

.9935346 
.9934771 
.9934214 

24.4 
23.6 
22.9 

7    7  36.50 ' 
7    3  40.58 
6  59  44.67 

7 
8 
9 

341 
342 
343 

254  56  46.3 

255  57  46.0 

256  58  46.7 

55  45.5 

56  45.1 

57  45.6 

152.47 
152.51 
152.55 

0.28 
0.41 
0.55 

.9933673 
.9933148 
.9932638 

22.2 
21.5 
20.9 

6  55  48.76 
6  51  52.85 
6  47  56.94 

10 
11 
12 

344 
345 
346 

257  59  48.4 

258  60  51.0 
260     1  54.4 

58  47.1 

59  49.5 
0  52.8 

152.59 
152.62 
152.65 

0.67 
0.79 
0.89 

.9932143 
.9931662 
.9931196 

20.3 
19.7 
19.1 

6  44  1.02 
6  40  5.11 
6  36    9J20 

13 
14 
15 

347 
348 
349 

261  2  58.3 

262  4    2.7 

263  5    7.6 

1  56.6 

3  0.8 

4  5.5 

152.67 
152.69 
152.71 

0.98 
1.03 
1.03 

.9930746 
.9930313 
.9929897 

18.4 
17.7 
17.0 

6  32  13.29 
6  28  17.38 
6  24  21.46 

16 
17 
18 

350 
351 
352 

264  6  12.9 

265  7  18.5 

266  8  24.4 

5  10.6 

6  16.1 

7  21.8 

152.73 
152.74 
152.75 

1.02 
0.98 
0.91 

.9929499 
.9929120 
.9928762 

16.2 
15.4 
14.4 

6  20  26.55 
6  16  29.64 
6  12  33.73 

19 
20 
21 

353 
354 
355 

267  9  30.5 

268  10  36.8 

269  11  43.3 

8  27.7 

9  33.8 
10  40.1 

152.76 
152.77 
152.78 

0.82 
0.70 
0.57 

.9928427 
.9928117 
.9927833 

13.4 
12.4 
11.3 

6  8  37.82 
6  4  41.91 
6    0  46.00 

22 
23 
24 

356 
357 
358 

270  12  50.1 

271  13  57.1 

272  15    4.3 

11  46.8 

12  53.6 
14    0.6 

152.79 
152.80 
152.81 

0.43 
0.29 
0.16 

.9927575 
.9927342 
.9927138 

10.2 
9.1 
8.0 

5  56  50.09 
5  52  54.18 
5  48  58J27 

25 
26 
27 

359 
360 
361 

273  16  11.7 

274  17  19.4 

275  18  27.5 

15  7.8 

16  15.3 

17  23.3 

152.82 
152.83 
152.84 

-^0.05 

—0.05 

0.11 

.9926963 
.9926816 
.9926698 

6.8 
5.6 
4.4 

5  45  2.35 
5  41  6.44 
5  37  10.53 

28 
29 
30 
31 

362 
363 
364 
365 

276  19  35.9 

277  20  44.6 

278  21  53.6 

279  23    3.0 

18  31.5 

19  40.0 

20  48.8 

21  58.0 

152.85 
152.86 
152.87 
152.88 

0.15 
0.15 
0.14 
0.10 

.9926608 
.9926544 
.9926508 
.9926497 

3.2 
2.1 
1.0 
0.0 

5  33  14.62 
5  29  18.71 
5  25  22.80 
5  21  26.89 

32 

366 

280  24  12.7 

23    7.5 

152.89 

—0.02 

9.9926509 

1.0 

5  17  30.98 

Jm  date,  X'  to 

KOfJuiU 

iiyOd. 

IV. 


DECEMBER,    1863. 


203 


- 

GREENWICH 

MEAN  TIME. 

1 

THE 

MOON'S 

aoBDUjaam. 

HORBONTAL  PABALLAZ. 

MSRIDIAN  PASSAGE. 

"a 

AGE. 

Noon. 

Udnlgbt 

NOOB. 

MLlbr 
Ihoar. 

mdnigfat 

DULfor 
Ihour. 

Dlff.for 
Iboor. 

1 
2 
3 

14  4f.2 
14  50i2 
14  56.0 

14  4^.4 

14  52.8 

15  0.0 

54    9*.4 
54  20.4 
54  41.8 

^.24 
0.67 
1.10 

54  13.6 
54  29.8 
54  56.3 

+0.46 
0.89 
1.31 

h     m 
17      1.0 

17  43.2 

18  25.6 

1.76 
1.76 
1.79 

d 

20.2 
21.2 
22.2 

4 
5 
6 

15    4.6 
15  15.7 
15  28.8 

15    9.9 
15  22.0 
15  35.9 

55  13.3 

55  54.0 

56  42.1 

1.51 
1.96 
S.11 

55  32.6 

56  17.3 

57   ao 

1.70 
2.00 
2.19 

19    9.2 

19  54.9 

20  43.6 

1.85 
1.96 
2.10 

23.2 
24.2 
2bJ2 

7 
8 
9 

15  43.1 

15  57.5 

16  10.8 

15  50.4 

16  4.4 
16  16.6 

57  34,6 

58  27,6 

59  16.4 

3.22 
2.14 

1.87 

58     1.3 

58  52.8 

59  37.7 

2.21 
2.03 
1.66 

21  36.1 

22  32.4 

23  32.1 

2.27 
2.42 
2.53 

26.2 
27.2 
28.2 

10 
11 
12 

16  21.7 
16  29.0 
16  32.1 

16  25.8 
16  31.1 
16  32.1 

59  56.3 

60  23.0 
60  34.5 

1.40 

0.80 

+0.15 

60  11.5 
60  30.7 
60  34.4 

1.11 

+0.48 
-0.17 

6 

0  33.6 

1  34.9 

2.57 
2.52 

29.2 
0.7 
1.7 

13 
14 
15 

16  31.0 
16  26.1 
16  18.2 

16  29.0 
16  22.5 
16  13.6 

60  30.4 
60  12.4 
59  43.7 

-0.47 
0.99 
1.36 

60  23.0 
59  59.2 
59  26.5 

0.75 
1.20 
1.48 

2  34.3 

3  30.7 

4  24.2 

2.42 
2.29 
2.17 

2.7 
3.7 
4.7 

16 
17 
18 

16    8.6 
15  58.0 
15  47.4 

16    3.4 
15  52.7 
15  42.3 

59    8.2 
58  29.5 
57  50,5 

1.56 
1.63 
1.60 

58  49.0 
58     9.9 
57  31.5 

1.61 
1.62 
1.56 

5  15.2 

6  4.7 
6  53.5 

2.09 
2.04 
2.03 

5.7 
6.7 
7.7 

19 
20 
21 

15  37.2 
15  27.8 
15  19.1 

15  32.4 
15  23.3 
15  15.1 

57  13.1 
56  38.2 
56    6,4 

1.51 
1.39 
1.27 

56  55.4 
56  22.0 
55  51.6 

1.45 
1.33 
1.20 

7  42.5 

8  32.0 

9  22.3 

2.05 
2.08 
2.11 

8.7 

9.7 

10.7 

22 
23 
24 

15  11.2 
15    4.2 
14  58.0 

15    7.6 
15     1.0 
14  55.3 

55  37.5 
55  11.7 
54  49.0 

1.14 
1.01 
0.87 

55  24.2 
55    0.0 
54  39.0 

1.06 
0.94 
0.80 

10  13.1 

11  3.9 
11  53.9 

2.12 
2.10 
2.06 

11.7 
12.7 
13.7 

25 
26 
27 

14  52.8 
14  48.7 
14  45.9 

14  50.6 
14  47,1 
14  45.1 

54  29.9 
54  14.8 
54     4.6 

0.72 
0.53 
0.30 

54  21.8 
54     9.0 
54     1.7 

0.63 

0.42 

-0.17 

12  42.5 

13  29.3 

14  14.2 

1.99 
1.91 
1.84 

14.7 
15.7 
16.7 

28 
29 
30 
31 

14  44.9 
14  45.6 
14  48.7 
14  54.3 

14  45.0 
14  46.9 
14  51.2 
14  58.1 

54    0,4 
54    3.5 
54  14.9 

54  35.3 

55  5.4 

-0.03 

+0.29 

0.66 

1.05 

54     1.0 
54    8.1 
54  23.9 
54  49.1 

+0.13 
0.47 
0.85 
1.25 

14  57.5 

15  39.7 

16  21.5 

17  3.7 

1.78 
1.75 
1.75 

1.78 

17.7 
18.7 
19.7 
20.7 

32 

15    2.5 

15    7.5 

+1.45 

55  24.0 

+1.65 

17  47.3 

1.86 

21.7 

1 
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GREEINWICH  MEAN  TIME, 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour 

.    Right  Aaeeniion. 

Dur. 

forlm. 

BMliDatkm. 

Diff. 
ft»rlm. 

Boor. 

BUL 
forlm. 

1 
Pitt.    ' 
IbrlB. 

TUESDA 

Y   1. 

THURSDAY  a 

0 

h     m     8 

9  11    0.31 

■ 
1.9048 

N.10°5(J22"2 

9.298 

0 

b     m     • 
10  41  13.35 

• 
1.6749 

N.  5^4^  2^.6 

10.788 

1 

9  12  54.51 

1.9095 

10  41    7.5 

9.907 

1 

10  43    5.86 

1.6760 

2  35  41.1 

10.751 

2 

9  14  48.61 

1.9007 

10  31  50.2 

9.310 

2 

10  44  58.42 

1.6764 

2  24  55Ji 

10.706  1 

3 

9  16  42.60 

1.8990 

10  22  30.3 

9.358 

3 

10  46  51.02 

1.6779 

2  14    8.9 

10.765 

4 

9  18  36.49 

1.8974 

10  13    7.8 

9.396 

4 

10  48  43.68 

•    1.6781 

2    3  21.3 

10.801    1 

5 

9  20  30.28 

1.8906 

10    3  42.8 

9.488 

5 

10  50  36.40 

1.6791 

1  52  32.7 

10.817 

6 

9  22  23.98 

1.8943 

9  54  15.2 

9.480 

6 

10  52  29.17 

1.8601 

1  41  43iJ 

10.889 

7 

9  24  17.59 

1.8938 

9  44  45.1 

9.539 

7 

10  54  22.01 

1.8819 

1  30  52.8 

10.647  ; 

8 

9  26  11.11 

1.891S 

9  35  12.6 

9.509 

8 

10  56  14.91 

1.6698 

1  20    1.6 

10.661    1 

9 

9  28    4.54 

1.8899 

9  25  37.7 

9.609 

9 

10  58    7.88 

1.6685 

1    9    9J5 

10.674  1 

10 

9  29  57.89 

1.8865 

9  16    0.4 

9.611 

10 

11    0    0.93 

1.8648 

0  58  16.7 

10.867 

11 

9  31  51.16 

1.8879 

9    6  20.8 

9.680 

11 

11     1  54.05 

1.8661 

0  47  23.1 

10.899 

12 

9  33  44.35 

1.8659 

8  56  38.8 

9.718 

12 

11    3  47.26 

1.8675 

0  36  28.8 

10.911 

13 

9  35  37.47 

1.8617 

8  46  54.6 

9.756 

13 

11    5  40.55 

1.8889 

0  25  33.8 

10.999 

14 

9  37  30.51 

1.8835 

8  37    8.1 

9.798 

14 

11    7  33.93 

1.6908 

0  14  38.1 

10.988 

15 

9  39  23.48 

1.8898 

8  27  19.4 

9.899 

15 

11    9  27.40 

1.8919 

N.  0    3  41.8 

10.9a 

16 

9  41  16.39 

1.8819 

8  17  28.6 

9.865 

16 

11  11  20.96 

1.8935 

g.  0    7  15.0 

10.959 

17 

9  43    9.23 

1.8802 

8    7  35.6 

9.901 

17 

11  13  14.62 

1.8959 

0  18  12.4 

10.961 

18 

9  45    2.02 

1.8793 

7  57  40.5 

9.936 

18 

11  15    8.39 

1.69:0 
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20  59  17J2 

1.489 

18 

19  39  56.95 

3.6361 

17    2  54.0 

6.106  ' 

19 

17  37  .53.01 

3.6818 

20  57  46.4 

1.690 

19 

19  42  28.33 

3.6908 

16  54  44.2 

6.990  . 

20 

17  40  30.93 

3.6831 

20  56    6.4 

1.743 

20 

19  44  59.45 

9.6166 

16  46  27.6 

8.888 

21 

17  43    8.87 

3.6834 

20  54  17.3 

1.894 

21 

19  47  30.31 

9.6191 

16  38    4.3 

6.444   ' 

22 

17  45  46.82 

3.6834 

20  52  19.1 

3.046 

22 

19  50    0.90 

9.60n 

16  29  34.4 

8.554 

23 

17  48  24.77 

3UIS34 

20  50  11.8 

3.198 

23 

19  52  31.22 

9.6089 

16  20  57.9 

8.669 

24 

17  51    2.71 

3.6393 

S.20  47  55.4 

3.860 

24 

19  55    1.28 

9.4987 

S.16  12  15.0 

8.709 
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Dilt 
fbrlm. 

Diff. 
forlm. 

Hoar. 

Right  Afloeniloii. 

Diff. 
Ibrlm. 

Diff. 
forlm. 

SH 

NDAY 

13. 

TUESDAY   15. 

0 

b    m     • 
19  55    liW 

■ 

9.4M7 

SA^li  1^.0 

8.709 

0 

21*49  31.84 

■ 
3.3774 

S.    f  3C(  2^.4 

19.143 

1 

19  57  31.06 

3.4941 

16    3  25.7 

8.874 

1 

21  51  48.36 

3.9784 

7  24  15.8 

19.178 

2 

20    0    0.57 

3.489ft 

15  54  30.1 

8.978 

2 

21  54    4.65 

3.3094 

7  12    4.3 

13.908 

3 

20    2  29.80 

3.4848 

15  45  28.3 

9.081 

3 

21  56  20.70 

3.3066 

6  59  50.9 

19.388 

4 

20    4  58.75 

3U808 

15  36  20.3 

9.188 

4 

21  58  36.51 

3.9610 

6  47  35.7 

19.207 

5 

20    7  27.42 

3U766 

15  27    6.3 

9.383 

5 

22    0  52.09 

3.3678 

6  35  18.7 

13.996 

6 

20    9  55.81 

3.4708 

15  17  46.3 

9.881 

6 

22    3    7.45 

3.3641 

6  23    0.1 

13.893 

7 

20  12  23.91 

3.4600 

15    8  20.5 

9U78 

7 

22    5  22.59 

3.9604 

6  10  39.9 

19.348 

8 

20  14  51.73 

3.4013 

14  58  48.9 

9.674 

8 

22    7  37.50 

3.3407 

5  58  18.3 

13.378 

9 

20  17  19.26 

9A6ta 

14  49  11.6 

9.006 

9 

22    9  52.19 

3.3ai 

5  45  55.2 

13.390 

10 

20  19  46.50 

3U617 

14  39  28.7 

9.700 

10 

22  12    6.67 

3.3896 

5  33  30.8 

13.417 

11 

20  22  13.46 

3.4409 

14  29  40.3 

9.861 

11 

22  14  20.93 

3.3800 

5  21    5.2 

13U87. 

12 

20  24  40.13 

3^431 

14  19  46.6 

9.940 

12 

22  16  34.99 

%aa» 

5    8  38.4 

13.460 

13 

20  27    6.51 

S.4S78 

14    9  47^ 

10.090 

13 

22  18  48.84 

3JB93 

4  56  10.5 

19.473 

1  14 

20  29  32.60 

3.4336 

13  59  43.2 

10.114 

14 

22  21    2.49 

3.3369 

4  43  41.6 

19.489 

15 

20  31  58.40 

3.4377 

13  49  33.8 

10.199 

15 

22  23  15.94 

3.3396 

4  31  11.8 

19.604 

16 

20  34  23.92 

3.4339 

13  39  19.3 

10.J83 

16 

22  25  29iK) 

3.3194 

4  18  41.1 

19.618 

17 

20  36  49.15 

3U180 

13  28  59.9 

10.304 

17 

22  27  42iJ6 

3.3103 

4    6    9.6 

19.680 

18 

20  39  14.08 

3U183 

13  18  35.6 

10.444 

18 

22  29  55.14 

3.3181 

3  53  37.5 

19.641 

19 

20  41  38.72 

3uoes 

13    8    6.6 

10.633 

19 

22  32    7.83 

3.3100 

3  41    4.7 

19.661 

20 

20  44    a08 

3.40S6 

12  57  32.9 

10.000 

20 

22  34  20.34 

3.9070 

3  28  31.4 

19.600 

21 

20  46  27.15 

3.8987 

12  46  54.6 

10.676 

21 

22  36  32.67 

3JS041 

3  15  57.6 

13.667 

22 

20  48  50.93 

3.8939 

12  36  11.9 

10.740 

22 

22  38  44.83 

3.S013 

3    3  23.4 

13.673 

23 

20  51  14.42 
MO 

SJI893 

NDAl 

ai2  25  24.8 

'   14 

10.831 

23 

22  40  56.81 
WED] 

3.1968 

^SDJ 

a  2  50  48.9 
LY   16. 

13.677 

0 

20  53  37.63 

3.8844 

&12  14  33.4 

10.803 

0 

22  43    8.63 

3.1966 

S.  2  38  14.2 

13Jie0 

1 

20  56    0.55 

3.8796 

12    3  37.8 

10.903 

1 

22  45  20.28 

3.1998 

2  25  39.3 

19.669 

2 

20  58  23.18 

3.8748 

11  52  38.0 

11.080 

2 

22  47  31.77 

3.1903 

2  13    4.3 

13.663 

3 

21    0  45iS3 

3.8701 

11  41  34.2 

114)90 

3 

22  49  43.10 

3.1870 

2    0  29.2 

19.664 

4 

21    3    7.60 

3.8054 

11  30  26.5 

11.101 

4 

22  51  54.28 

3.1860 

1  47  54.2 

19.663 

5 

21    5  29.39 

3.8007 

11  19  14.9 

11.334 

5 

22  54    5.30 

3.1896 

1  35  19.3 

19J^ 

6 

21    7  50.89 

3.8600 

11    7  59.6 

11.380 

6 

22  56  iai8 

3.1801 

1  22  44.6 

19.670 

7 

21  10  12.11 

3.8618 

10  56  40.6 

IIJMO 

7 

22  58  26.92 

3,1778 

1  10  10.1 

19.679 

8 

21  12  33.05 

3.8407 

10  45  18.1 

11.406 

8 

23    0  37.51 

3.1764 

0  57  36.0 

19.600 

9 

21  14  53.71 

3.8431 

10  33  52.1 

11.403 

9 

23    2  47.96 

3.1781 

0  45    2.3 

19.666 

10 

21  17  14.10 

3.8876 

10  22  22.7 

11.618 

10 

23    4  58.28 

3.1709 

0  32  29.0 

19.649 

11 

21  19  34i22 

3.8880 

10  10  50.0 

11.673 

11 

23    7    8.47 

3.1088 

0  19  56.3 

13.640 

12 

21  21  54.06 

3.8386 

9  59  14.1 

11.036 

12 

23    9  18.53 

3.1007 

8.  0    7  24ii 

13.680 

13 

21  24  13.63 

3.8340 

9  47  35.1 

11.070 

13 

23  11  28.47 

3.1040 

N.  0    5    7.3 

13.618 

14 

21  26  32.94 

3.8190 

9  35  53.0 

11.736 

14 

23  13  38.28 

3.1037 

0  17  38.0 

13.606 

15 

21  28  51.99 

3.8163 

9  24    8.0 

11.774 

15 

23  15  47.98 

3.1006 

0  30    8.0 

13.493 

16 

21  31  10.77 

3.8108 

9  12  20iJ 

11.831 

16 

23  17  57.57 

3.1669 

0  42  37.1 

13.478 

17 

21  33  29^29 

3J086 

9    0  29.6 

11.800 

17 

23  20    7.05 

3.1671 

0  55    5.3 

13.403 

18 

21  35  47.55 

3.8033 

8  48  36.3 

11.910 

18 

23  22  16.42 

3.1664 

1    7  32.5 

13.446 

19 

2138    5.56 

3.3980 

8  36  40.4 

11.963 

19 

23  24  25.69 

3.1688 

1  19  58.6 

19.496 

20 

21  40  23.31 

3.3988 

8  24  42.1 

11.998 

20 

23  26  34.87 

3.1633 

132  23.6 

13.407 

21 

21  42  40.81 

3.3880 

8  12  41.3 

134)83 

21 

23  28  43.95 

3.1600 

1  44  47.4 

13.387 

22 

21  44  58.07 

3.3866 

8    0  38.2 

13.071 

22 

23  30  52.94 

3.1491 

1  57  10.0 

13.300 

23 

21  47  15.08 

3.3814 

7  48  32.9 

13.107 

23 

23  33    1.84 

3.1477 

2    9  31.2 

19.843 

24 

21  49  31.84 

3J774 

S.  7  36  25.4 

13.143 

24 

23  35  10.66 

3.1403 

N.  2  21  51.1 

19.319 
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Bight 


IHff. 
for  1  m 


BMsBiwfclolL 


Diff. 
fi>r  Im. 


Hoar. 


Bight 


DUr. 
ftvlm. 


DHL 
fiftrlm. 


THURSDAY   17. 


h     in 

23  35 
23  37 
23  39 
23  41 
23  43 
23  45 
23  48 
23  50 
23  52 
23  54 
23  56 
23  58 
0    0 


0  13 
0  15 
0  17 
0  20 
022 
024 


0 

• 

10.66 

3.1408 

19.39 

9.1449 

28.05 

3.1480 

36.63 

3.1434 

45.14 

3.1413 

5fi58 

3.1401 

1.95 

3.1891 

10.26 

3.1881 

18.52 

3.1879 

2a72 

3.1803 

34.87 

3.1354 

42.97 

3.1840 

51.02 

3.1889 

59.03 

3.1882 

7.00 

3.1390 

14.94 

3.1890 

2Si.84 

9.1814 

30.71 

3.1809 

38.55 

3.1805 

46.37 

3.1803 

54.17 

9.1996 

1.95 

3.1395 

9.71 

3.1903 

17.46 

3.1391 

N, 


2°2i 
2  34 

2  46 
2-58 

3  10 
323 

(3«5 
3  47 
359 


t4 
4 
4 
4 
4 
5 


11 
23 
35 
47 
59 
11 
523 
535 

5  4^ 
558 

6  10 
622 
633 
645 

N.  6  56 


N 

$ 

51.1 

19.810 

0 

9.5 

13.995 

1 

26.5 

19.909 

2 

iiJ9 

19.348 

3 

55.7 

lf;916 

4 

7.8 

lil87 

5 

18.2 

*1« 

-« 

26.8 

19.197 

7 

33.5 

1|.O90 

8 

88.3 

19.008 

9 

41.1 

1"  li^oao 

10 

41.9 

11.990 

11 

40.6 

11.901 

12 

37.1 

ll.(A4 

13 

31.5 

11.8^ 

14 

23.6 

11.849 

15 

13.4 

11.810 

16 

0.8 

'c  11.770 

17 

45^ 

11.799 

18 

28.3 

11.088 

19 

8.3 

11.040 

20 

45.7 

11.009 

21 

20.5 

11.557 

22 

52.6 

11.613 

23 

FRIDAT   18. 


0 

0 

1 

0 

2 

0 

3 

0 

4 

0 

5 

0 

6 

0 

7 

0 

8 

0 

9 

0 

10 

0 

11 

0 

12 

0 

13 

0 

14 

0 

15 

0 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26  25J21 

9.1990 

28  32.95 

9.1989 

30  40.68 

3.1989 

32  48.41 

3.1989 

34  56.15 

3.1990 

37    3.89 

3.1391 

39  11.64 

9.1999 

41  19.39 

9.1993 

43  27.16 

3.199» 

45  34.94 

9.1996 

47  42.74 

9.1801 

49  50.55 

9.1804 

51  58.39 

3.1808 

54    6.25 

3.1313 

56  14.14 

3.1317 

58  22.06 

3.1339 

0  30.00 

3.1397 

2  37.98 

3.1333 

4  45.99 

3.1338 

6  54.04 

3.1344 

9    2.12 

3.1851 

11  10^25 

3.1858 

13  18.42 

3.1305 

15  2a63 

3.1873 

17  34.89 

3.1880 

N.  7 

7 

7 

7 

7 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

9 

10 

10 

10 

10 

10 

10 

11 

11 


8  21.91 
19  48.4 
31  12.11 

42  32.8 

53  50.6, 
5    5.4 

16  17.1 

27  25.71 
38  31.1 
49  33.3' 

0  82.2; 
11  27.8 
22  20.1! 
33    8.9| 

43  54.3 1 

54  36.2 
5  14.5, 

15  49.2, 
26  20.2 
36  47.5' 
47  11.1 
57  30.8 
7  46.7 

17  58.7 

28  6.8 


11.408 

0 

1M18 

1 

11.870 

2 

11.391 

3 

11.9tl 

4 

11.331 

5 

IKITO 

6 

11.117 

7 

11^008 

8 

114)00 

9 

10.954 

10 

10.899 

11 

10.843 

12 

10.785 

13 

10.797 

14 

10.008 

15 

10.008 

16 

10.547 

17 

10.480 

18 

10.494 

19 

10.801 

20 

10.997 

21 

10.939 

22 

10.107 

23 

10.101 

24 

SATURDAY  19. 


!h     m     B 

• 

1  17i34.89 

»  9.1880 

1. 19  43.20 

S.1889 

1  21  51JS6 

9.1888 

1  23  69.97 

%>um 

a  26-8.44 

3.U10 

tt  28^6.^6 

'     3.1i35 

5.30  05.54 

3.1434 

1  32  34.17 

'     3.1443 

1  34  42.86 

3.1458 

1  36  51.61 

3.1403 

.1  39    0.42 

S.1434 

1  41    9.30 

9.1485 

1  43  18J24 

9a498 

1  45  27J25 

34507 

1  47  36.32 
1  49  45.46 

9.1518 

3.1699 

1  51  54.66 
1  54    S.93 

9.1540 

9.1569 

1  56  13.28 

3.1603 

1  58  22.69 

3.1575 

2    0  32.18 

3.1587 

2    2  41.74 

3.1599 

2    4  51.37 

3.1011 

2    7    IXJ7 

S.1098 

N.lf2^    6.8 
11  38  10.9^ 

11  48  10:11 
ai  58  63 
U2  7^.7 
42  17  46.4 

12  27  29.9 
12 '87    9.1 

*12  46  44.0 
.  12  56  14.6 

13  5  40.8 
1315  2.5 
13  24  19.8 
13  33  32.5 
13  42  40.7 

13  51  44.3 

14  0  43.3 
14  9  37.6 
14  18  27ii 
14  27  12.0 
14  35  52.0 
14  44  27.1 
14  52  57.4 

N.15    1  22.81 


SUNDAY  2a 


2    9  10.85 

3.1085 

2  11  20.70 

9.1048 

2  13  30.63 

3.1060 

2  15  40.63 

3.1073 

2  17  50.71 

9.1085 

2  20    0.86 

9.1096 

2  22  11.09 

9.1710 

2  24  21.39 

3.1733 

2  26  31.76 

3.1734 

2  28  42J21 

9.1747 

2  30  52.73 

3.1759 

2  33    3.33 

9.1773 

2  35  14.00 

9.1784 

2  37  24.75 

9.1797 

2  39  35.57 

9.1809 

2  41  46.46 

9.1899 

2  43  57.43 

9.1834 

2  46    8.47 

9.1840 

2  48  19.58 

9.1866 

2  50  30.76 

9.1870 

2  52  42.02 

9.1889 

2  54  53.35 

9.1893 

2  57    4.74 

9.1904 

2  59  16J20 

9.1915 

3    1  27.73 

9.1990 

N;15  9  4SJi 
15  17  58.6 
15  26  8.9 
15  34  14.2 
15  42  14.4 
15  50  9.4 

15  57  59.3 

16  5  43.9 
16  13  23.3 
16  20  57.4 
16  28  26.1 
16  35  49.5 
16  43  7.5 
16  50  20.1 

16  57  27.2 

17  4  28.8 
17  11  24.8 
17  18  15^ 
17  25  0J2 
17  31  39.5 
17  38  13J2 
17  44  41.2 
17  51  3.5 
17  57  20.0 

N.18  3  30.8 


10.101 
I0UI84 
.9.906 
9.896 
9.aS9 
9.760 
9.000 
9.018 
9.540 
9.473 


9.950 
9.174 
9.096 
9.099 
8.945 
8.800 
8.767 
8.707 
8.0S6 


8.861 


8.996 
6.914 
6.180 
6UM0 
7.961 
7.874 
7.787 
7.700 
7j019 
7.683 
7US4 
7.345 
7.966 
7.164 
7.079 


6.796 
0.709 

0.614 
6U19 
0.883 
0.397 
0.131 
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Bight  AfOMMkm. 

DUL 
ftirlm. 
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Diff. 
forlm. 

Hour. 

Right  ABoeotkm. 

IMS. 
ibrlm. 

DeelinatSon. 

DUL 
fbrlB. 

MO 

NDAl 

'  21. 

WEDNESDAY  23. 

0 

h     m      0 
3    1  27.73 

• 

3.1098 

N.18*  ^3(f.8 

N 

6.181 

0 

h    m     • 
4  47  26.22 

■ 
3.9066 

NJ21    d    SjS 

1.141 

1 

3    3  39.32 

2,1W7 

18    9  35.8 

6.084 

1 

4  49  38.72 

3.9079 

21    1  11.7 

1.088 

2 

3    5  50^)8 

3.1948 

18  15  34.9 

6.987 

2 

4  51  51.17 

3.9079 

21    2  10.5 

0.996 

3 

3    8    2.70 

3.1956 

18  21  28iJ 

6.840 

3 

4  54    3.58 

3.9064 

21    3    2.9 

0.890 

4 

3  10  14.48 

3.1968 

18  27  15.7 

6.743 

4 

4  56  15.94 

3.9056 

21    3  48.9 

0.718 

5 

3  12  26.32 

3.1978 

18  32  57.3 

6.648 

5 

4  58  28J25 

3.9047 

21    4  28.5 

6 

3  14  38.22 

3.1988 

18  38  32.9 

5.644 

6 

5    0  40.50 

9J2086 

21    5    1.6 

0.400 

7 

3  16  50.18 

3.1997 

18  44    2.5 

6.444 

7 

5    2  52.70 

3.9098 

21    5  28.3 

0.898 

1    8 

3  19    2.19 

3.3007 

18  49  26.2 

6.844 

8 

5    5    4.84 

9.9016 

21    5  48.7 

0.986 

1    9 

3  21  14.26 

3.3016 

18  54  43.9 

6.344 

9 

5    7  16.92 

3.9007 

21    6    2.7 

0.160 

10 

3  23  26.38 

S.303ft 

18  59  55.5 

6.148 

10 

5    9  28.93 

3.1996 
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10.588 

1.8556 

10.604 

9 

10  44  15.18 

1.8556 

2  37  41.9 

10.619 

d        h       m 

10 

10  46    6.54 

1.8561 

2  27    4.4 

C  Last  Quart 

ter,  . 

.      3      0    14.1 

11 

10  47  57.91 

1.8564 

2  16  26.0 

10^7 

0  New  Moon 
3)  First  Quar 
O  Full  Moon 

u 

.10      8    23.5 

12 
13 

10  49  49^1 
10  51  40.73 

1.8568 
1.8573 

2    5  46.8 
1  55    6.9 

10.660 
10.673 

ler,  . 

.    16    2a    45.7 
.    24    14    50.3 

14 

10  53  32.18 

1.8577 

1  44  26.2 

10.684 

1  •    • 

15 
16 

10  55  23.66 
10  57  15.18 

1.8588 
1.8689 

1  33  44.8 
1  23    2.7 

10.696 
10.707 

17 

10  59    6.74 

1.8596 

1  12  20.0 

10.717 

d        h 

18 
19 

11    0  58.33 
11    2  49.97 

1.860S 
1.8610 

1    1  36.7 
0  50  52.8 

10.787 
10.786 

C  Perigee, 
C  Apogee, 

•    .    12      5.5 

!  !  ! 

.    .    28      2.4 

20 

11    4  41.65 

1.8618 

0  40    8.4 

10.746 

21 

11    6  33.39 

1.8637 

0  29  23.5 

10.758 

22 

11    8  25.18 

1.8687 

0  18  38.1 

10.760 

23 

11  10  17.03 

1.8647 

N.  0    7  52.2 

10.767 

24 

11  12    8.94 

1.8658 

S.  0    2  54.0 

1     10.778 
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I" 


Ster't  Name 

and 

Poaitioa. 


12 


Aldebaran   W. 
Saturn         £. 


Spica 

Venus 

Jupiter 

Mars 

ScN 


PoUux 

Regulus 

Jupiter 

Mars 

Sun 


E. 
£. 
E. 
£. 
E. 


2     Aldebaran   W 
Pollux  W 

Saturn 
Spica 
Venus 
Jupiter 
Mars 
ScN 


Noon. 


Aldebaran   W. 

Pollux         W. 

Spica 

Venus 

Jupiter 

Mars 

Sun 


E. 
E. 
E. 
E 
£. 


Aldebaran   W. 

Pollux         W 

Regulus 

Venus 

Jupiter 

Mars 

Sun 


W. 

W. 

E 

E. 

E. 


Pollux  W. 

Regulos  W. 

Mars  E. 

Sun  E. 

Pollux  W. 

Regulus  ,T. 

Sun  L 

Sun  W. 

a^       .  B. 

.ietis  E. 


13  1  Sun 
I  a  Pegasi 
'  a  Arietis 


W. 
E. 
E. 


68  39  d 
58  53  3 

64  58  40 

65  43  9 
87  39  20 
92  22  42 

111  51  59 

80  26  56 

39  13  17 
47  13  54 

53  8  34 

54  54  7 
76  2  4 

81  13  44 
101  2  26 

92  21  25 

50  43  27 
41  12  3 
44  0  15 
64  18  21 

69  58  19 
90  629 

104  27  27 

62  32  42 
25  31  17 
32  57  38 
52  23  3 
58  31  17 
78  58  58 

74  42  8 
37  42  11 

40  11  16 
46  47  34 

67  34  50 

87  14  10 
50  20  22 
34  42  42 

55  49  38 

100  10  40 

63  25  34 
43  40  3 

22  59  40 

68  50  27 
111  55  22 

36  48  17 
54  36  47 
97  13  14 


P.L. 

Of 
IMA 


sia 

8080 

S460 
SIM 
SS38 

M87 

S060 

8350 
8138 
8068 
8448 
8183 
8813 
8480 


8137 
3097 
8400 
8075 
8353 
8878 

9034 
8009 

8033 
8883 

3967 
8160 

8384 

9681 
3858 
3874 
8041 
8163 

3744 
9700 
3901 
8019 

3005 
3549 


9808 
9344 
3196 

3413 
9831 
3140 


nih. 


78  7'2f 

57  25  46 

63  30  6 

64  22  7 
86  12  21 
90  59  15 

110  30  58 

81  55  47 
40  38  27 
45  46  18 

51  39  27 

53  32  45 
74  34  33 

79  49  46 
99  40  54 

93  51  26 

52  11  4 
39  41  47 
42  37  58 
62  49  41 
68  33  11 
88  43  47 

105  59  16{ 

64  2  44 
27  1  1 
31  34  4 

50  52  34 
57  4  20 
77  34  28 

76  14  51 
39  15  30 
38  38  24 
45  18  12 

66  7  55 

88  49  52 

51  57  2 
33  10  25 

54  19  49 

101  49  28 

65  5  \ 
42    7    3 

24  43  17 

67  3    5 
110    5    3 

38  31  35 

52  51  18 
95  23  16 


P.L. 

of 

DIff. 


8093 

8143 
8078 
8466 

8168 
8887 


8061 
8388 
8135 
8048 
8448 
8137 
8806 
8488 

8000 

8113 
3989 
8898 
8065 

8343 

8368 

9911 


8334 
9975 
8147 
3970 

9864 
9684 


3N0 

9796 
9081 
9883 
3601 


9831 


9997 
9930 
9196 

9416 
9337 
9144* 


VJh. 


7f3^4d 
55  58  27 

62  1  29 

63  1  5 
84  45  21 
89  35  46 

109  9  55 

83  24  44 

42  3  57 
44  18  39 
50  10  14 

52  11  17 
73  6  56 
78  25  41 
98  19  15 

95  21  39 

53  38  59 
38  11  20 
41  15  33 
61  20  49 
67  7  51 
87  20  54 

107  31  21 

65  33  5 
28  31  15 

30  10  20 
49  21  50 
55  37 

76  9  41 

77  47  56 
40  49  14 
37  5  13 

43  48  29 

64  40  40 

90  25  57 
53  34  7 

31  87  45 
52  49  37 

103  28  40 

66  46  9 
40  33  38 

26  26  56 

65  15  52 
106  14  43 

40  14  47 
51  6  12 
93  33  24 


P.L. 

of 

IMS. 


3090 

8141 
8075 
3465 
8155 
3885 


8055 

3916 
8191 
8043 
8438 
319] 
3800 
3497 

^990 

iooe 

9979 


3331 
33» 


3978 
9976 
3316 
9969 
3138 
3906 

9847 
9815 
9844 
3008 

3138 

9708 
9668 
9865 

9981 

9071 
9513 


9195 


9499 


9149 


IXh. 


P.L. 
of 

Dm. 


73  4 

54  31  7 
€0  32  49 
61  40    2 

83  18  18 
88  12  15 

107  48  50 

84  53  49 
43  29  47 
42  50  55 
48  40  54 

50  49  44 
71  39  12 
77  1  29 
96  57  29 

9652  4 

55  7  11 
36  40  41 
39  52  58 
59  51  45 
65  42  19 

85  57  48 

109  3  42 

67  3  45 
30  1  58 
28  46  27 
47  50  49 

54  937 

74  44  38 

79  21  23 
42  23  23 
35  31  42 
42  18  26 
63  13  4 

92  226 

55  11  37 
30  4  41 

51  19  1 

105  8  15 

68  27  5 
38  59  49 

28  10  35 
63  28  48 

106  24  22 

41  57  51 
49  21  32 
91  43  40 


3188 
3073 


3158 
3338 

8461 


3901 
3117 


3439 

8114 


3490 


3876  j 


8118 
3941 


9831 
9795 


3110 


9811 


9373 
9133 
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1 

Star's  NaoM 

and 

PoBitkm. 

Midnigki 

P.L. 
of 
IHff. 

xvn. 

P.L. 

of 

DIfl. 

8080 

XVlll»i. 

P.L. 

of 

DiS. 

807O 

XXI»» 

P.L. 
of 

Dur. 

AMebaran 

W. 

74°32'a5 

SOBS 

7^     <i5& 

7f^^ 

78^58' if 

8071 

Saturn 

E. 

53    3  45 

tl88 

51  36  21 

8180 

50    8  55 

8188 

48  41  26 

8181 

Spica 
Venus 

E. 

59    4    6 

aoTO 

57  35  20 

8000 

56    6  29 

8068 

54  37  34 

8060 

E. 

60  18  57 

S461 

58  57  49 

8460 

57  36  39 

8466 

56  15  25 

8469 

Jupiter 
Mara 

E. 

81  51  12 

tl4» 

80  24    2 

8140 

78  56  4S 

81«3 

77  29  29 

8187 

E. 

86  48  42 

S8S» 

85  25    5 

8896 

84    1  23 

8891 

82  37  36 

8817 

SDK 

E. 

106  27  42 

un 

105    6  30 

8464 

103  45  14 

8449 

102  23  53 

84U 

2 

AMebai^m 

W. 

86  23    2 

KM9 

87  52  23 

8004 

89  21  54 

8098 

90  51  34 

8018 

Pollux 

W. 

44  55  55 

S186 

46  22  22 

8171 

47  49    6 

8160 

49  16    8 

8143 

Saturn 

E. 

41  23    6 

81U 

39  55  12 

8110 

38  27  14 

8106 

36  59  11 

8101 

Spica 
Venus 

E. 

47  11  26 

8030 

45  41  50 

8099 

44  12    4 

8014 

42  42    9 

8006 

E. 

49  28    4 

S490 

48    6  17 

8491 

46  44  24 

8414 

45  22  23 

8408 

Jupiter 
Mars 

E. 

70  11  20 

8108 

68  43  20 

8100 

e7  15  10 

8009 

65  46  51 

8088 

E. 

75  37    9 

sasft 

74  12  40 

8978 

72  48    3 

8970 

71  23  16 

8961 

Sun 

E. 

95  35  35 

S41S 

94  13  32 

8406 

92  51  21 

8890 

91  29    0 

8887 

3 

Aldebaraa 

W. 

96  22  41 

9010 

99  53  31 

9960 

101  24  35 

9948 

102  55  53 

9086 

PoUux 

W. 

56  35  41 

8000 

58    4  29 

8064 

59  33  35 

8080 

61    2  59 

8094 

Spica 

E. 

35    9  49 

3006 

33  38  44 

9947 

32    725 
35  44  16 

9986 

30  35  52 

9994 

E. 

38  30  14 

8807 

37    7  20 

8866 

8860 

34  21    2 

8841 

Jupiter 

Mars 

E. 

56  2S2  28 

8084 

66  52  58 

8098 

55  23  14 

8019 

53  53  16 

8000 

E. 

64  16  34 

8900 

62  50  36 

8108 

61  24  24 

8186 

59  57  58 

8178 

Sun 

E. 

84  34  30 

8884 

83  10  58 

8898 

81  47  13 

8810 

80  23  13 

8997 

4 

Aklebaran 

W. 

110  36  20 

9879 

112    9  15 

9867 

113  42  29 

9843 

115  16    2 

9898 

F6Uux 

W. 

68  34  45 

9046 

70    6    5 

9901 

71  37  45 

9014 

73    946 

9808 

Regulus 
Venus 

W. 

31  33    9 

9888 

33    4  46 

9919 

34  36  49 

9898 

36    9  17 

9878 

E. 

27  22  25 

8801 

25  58  15 

S990 

24  38  59 

8991 

23    937 

8987 

Jupiter 
Mars 

E. 

46  19  31 

9084 

44  47  55 

9990 

43  16    1 

9906 

41  43  48 

9800 

E. 

52  41  49 

8108 

51  13  43 

8086 

49  45  19 

8078 

48  16  36 

8067 

Sun 

E. 

73  19  17 

8396 

71  53  38 

8910 

70  27  41 

8104 

69    1  25 

8178 

5 

PoDux 

W. 

80  55  11 

9818 

82  29  22 

9r70O 

84    355 

9779 

85  38  51 

9r761 

Regulus 

W. 

43  57  57 

9770 

45  32  56 

9768 

47    8  19 

9788 

48  44    8 

9719 

Jupiter 
Mm 

E. 

33  57  51 

9818 

32  23  41 

9801 

30  49  15 

9791 

29  14  35 

9789 

E. 

40  48    1 

9078 

39  17  14 

9060 

37  46    6 

9988 

36  14  35 

9990 

Sun 

E. 

61  45    7 

8099 

60  16  48 

8074 

58  48    7 

8066 

57  19    4 

8088 

6 

Pollux 

W. 

93  39  18 

9074 

95  16  33 

9066 

96  54  12 

9689 

98  32  14 

9091 

Regulus 

W. 

56  49  33 

90S4 

58  27  55 

9000 

60    642 

9687 

61  45  55 

3608 

Mara 

E. 

28  31  13 

9838 

26  57  21 

9808 

25  23    4 

9790 

23  48  23 

9779 

Sun 

E. 

49  48    2 

90U 

48  16  39 

9994 

46  44  51 

9906 

45  12  39 

9887 

7 

Pollux 

W. 

106  48  12 

9688 

108  28  32 

9638 

110    9  13 

9608 

111  50  15 

9498 

Regulus 
Sun 

W. 

70    8  27 

9478 

71  50  14 

9468 

73  32  26 

9440 

75  15    4 

9498 

E. 

37  25  35 

9709 

35  50  57 

«n4 

34  15  55 

9766 

32  40  30 

9788 

12 

Sun 

W. 

29  54  13 

9800 

31  37  49 

9401 

33  21  23 

9408 

35    4  53 

9408 

aPeg&si 
aAnetts 

£. 

61  41  54 

9979 

59  55  13 

9989 

58    8  47 

9904 

56  22  38 

9806 

E. 

104  34    2 

9197 

102  43  44 

9199 

100  53  29 

9189 

99    3  19 

9186 

13 

StJN 

W. 

43  40  46 

9486 

45  23  31 

9443 

47    6    6 

946D 

48  48  30 

9468 

aPe^iasi 
a  Anetis 

E. 

47  37  21 

S807 

45  53  42 

9493 

44  10  38 

946D 

42  28  14 

9480 

E. 

89  54    5 

9109 

88    4  40 

31001    86  15  25 

9176 

84  26  21     9184  || 
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14 

ftod 
Poaiaoa. 

Noon. 

P.L. 
of 
DHL 

nv^ 

P.L. 
of 

ns. 

VJh. 

P.L. 

of 
Diff. 

3485 
9912 
3183 

IXh. 

P.L. 
of 
INC 

SCN 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

82  37  30 
115  48  41 

3466 
3198 
3167 

52°  12'  d 

80  48  52 

113  59  23 

8475 
9903 

3174 

53°  5^  33 

79    027 

112  10  16 

55^36    i 

77  12  17 

110  21  22 

9331 
9193 

15 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

64    0  21 

68  15  18 

101  20  26 

3549 
3377 
8343 

65  40  26 

66  28  45 
99  33    1 

8561 
3389 

8353 

67  20  14 
64  42  30 
97  45  51 

3578 
8803 
3968 

68  59  46 
62  56  34 
95  58  57 

3866 

3815 
8274 

16 

Sun 

a  Arietis   - 

Aldebaran 

W. 
£. 
E. 

77  13  13 
54  11  46 
87    8  41 

3649 
3386 
38SS 

78  51    2 
52  27  51 
85  23  30 

3661 
8401 
8845 

80  28  34 
50  44  17 
83  38  36 

9675 
8416 
8857 

82    5  48 
49    1    5 
81  54    0 

3686 
3488 

3869 

17 

Sun 

a  AquilsB 
Aldebaran 
PoUux     . 

W. 
W. 
E. 
E. 

90    735 

57  46  28 

73  15  24 

115  13  37 

3758 
8009 

3481 
8513 

91  43    4 

59  16  29 

71  32  34 

113  32  40 

8766 
8001 
84a 
9533 

93  18  16 

60  46  40 

69  50    1 

111  51  57 

8779 
3994 
9456 
8589 

94  53  11 

62  17    0 

68    746 

110  11  28 

9798 

3989 
3466 
9541 

18 

Sun 
a  AquilsB 

PoUox 

W. 
W. 
E. 
E. 

102  43  30 
69  49  42 
59  40  50 

101  52  31 

3857 
3984 

3580 
8598 

104  16  44 
71  20  15 
58    0  18 

100  13  27 

3869 
8985 
9548 
9604 

105  49  42 
72  50  46 
56  20    3 
98  34  37 

3883 
3989 
3554 

9615 

107  22  24 
74  21  12 
54  40    5 
9656    2 

9894 
3998 
3566 
3635 

19 

Sun 

a  Aquiln 
Fomalhaut 
Aldebaran 
PoUox 

W. 
W. 
W. 
E. 
E. 

115    2    3 
81  51  55 

54  48  48 
46  24  22 
88  46  43 

8954 
8033 
8848 

3696 
9678 

116  33  13 
83  21  40 
56  12  10 
44  46    3 
87    934 

9965 

9080 
8835 
9688 
9680 

118    4    9 

84  51  15 
57  35  53 
43    8    0 

85  32  40 

89n 
8080 
8810 
9649 
9700 

119  34  50 
86  20  40 
58  59  53 
41  30  14 
8356    0 

3989 
8047 

tm 

3668 

3ni 

20 

a  AqnilsB 

Fomalhaut 

a  Peeasi 

Aldebaran 

Pollux 

Regulus 

W. 

W. 

W. 

E. 

E. 

E. 

93  44  53 
66    3    1 
46    7    2 
33  25  33 
75  56  16 
112  38  10 

8008 

8356 
3957 
3727 
3765 
8705 

95  13    5 
67  28    4 
47  38    9 
31  49  29 
74  21    2 
111    1  37 

8110 
8358 
3958 
9741 
9775 
8714 

96  41    2 
68  53  11 
49    9  21 
30  13  44 
72  46    2 
109  25  16 

8133 
8350 
8950 
9756 
9786 
8738 

98    845 

70  18  21 
50  40  37 
28  38  18 

71  11  16 
107  49    7 

8185 

8347 
9947 
«73 
3798 
3783 

21 

Fomalhaut 
aPegad 
Pollux 
Regulus 

W. 
W. 
E. 
E. 

77  24  24 
58  17  14 
63  21    3 
99  51  13 

8353 
3950 
3858 

8775 

78  49  32 
59  48  30 
61  47  44 
98  16  12 

8355 
3959 
8865 

8788 

80  14  36 
61  19  43 
60  14  40 
96  41  22 

8359 
8955 

9876 
9792 

81  39  36 
62  50  52 
58  41  51 
95    643 

9968 

3966 
9688 

9799 

22 

Fomalhaut 
a  Pe^asi 
a  Anetis 
Pollux 
Kegulus 

W. 
W. 
W. 
E. 
E. 

88  43    5 
70  25  29 
26  49  14 
51     1  42 
87  16    6 

8994 
3979 
8038 
3958 
3889 

90    724 
71  56    8 
28  18  58 
49  30  30 
85  42  29 

8801 
3984 
8013 
3967 
3848 

91  31  34 
73  2(5  41 
29  48  56 
47  59  36 
84    9    3 

8810 
9989 
8008 
9981 
9855 

92  55  34 
74  57    7 
31  19    5 
46  29    0 
82  35  47 

8819 
9994 
3996 
9997 

23 

Fomalhaut 
a  Pegaai 
a  Anetis 
Regulus 
Saturn 

W. 
W. 
W. 
E. 
£. 

99  52  49 
82  27  34 
38  51  18 
74  51  56 
123  56    7 

8873 

8094 
3985 

3901 
3981 

101  15  38 
83  57  17 
40  21  50 
73  19  39 

122  24  28 

8885 

8030 
3985 
3900 

3987 

102  38  12 
85  26  52 
41  52  22 
71  47  31 

120  52  56 

8898 

8087 
9986 

3916 
99tt 

104    0  31 
86  56  19 
43  22  52 
70  15  33 

119  21  32 

9411    1 

8044 

9969 

9994    1 

9919    ^ 

1 

24 

aPe^asi 
a  Anetis 
Regulus 

W. 
W. 
E. 

94  21  27 
50  54  35 
62  38    6 

8078 
8004 

3961 

95  50    3 
52  24  43 
61    7    4 

8087 
8007 
3969 

97  18  29 
53  54  47 
59  36  12 

8094 
8011 
3976 

98  46  46 
.55  24  46 
58    529 

9MI    ! 

8015 

3988 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

14 

ftOd 

Podtioii. 

Midnight. 

P.L. 
of 
DIfl. 

XVb. 

P.L, 
of 
DIfl. 

XVUik. 

P.L. 
of 
Difl. 

XXIh. 

P  L. 
of 
DilL 

Sun 

a  Arietis 
Aldebaran 

W. 

E. 
E. 

5^17^2^ 

75  24  21 

108  32  42 

3seft 

3901 

58  58'35 

73  36  41 

106  44  16 

S616 
99a 
9310 

60°39'2l 

71  49  17 

104  56    4 

3697 
9963 
9390 

62^20'    6 

70    2    9 

103    8    7 

3638 
3966 
9931 

15 

Suw 

a  Arieds 
Aldebaran 

W. 
E. 
E. 

70  39    2 
61  10  56 
94  12  20 

3M7 
3198 
3966 

72  18    1 
59  25  38 
9226    0 

9610 
3349 
9907 

73  56  42 
57  40  40 
90  39  56 

9093 
3367 
3300 

75  35    6 
55  56    3 
88  54  10 

3636 
3371 
3331 

16 

Sun 

a  Arieds 
Aldebaran 

W. 

E. 
E. 

83  42  44 
47  18  17 
80    9  41 

9701 
3460 
3383 

85  19  23 
45  35  53 

78  25  40 

9714 
3166 

9904 

86  55  44 
43  53  52 
76  41  57 

3717 
3484 
3407 

88  31  48 
42  12  16 
74  58  32 

97a 
3603 
3419 

17 

Sun 

a  Aqails 

Aldebaran 

PoUttx 

W. 
W. 
E. 
E. 

96  27  48 

63  47  27 

66  25  48 

108  31  12 

9806 

906ft 
3161 
3061 

98    2    8 

65  17  58 

64  44    8 

106  51  10 

3818 
9083 

3493 
8669 

99  36  12 

66  48  32 

63    245 

105  11  23 

9881 
9069 
9606 
3673 

101    9  59 
68  19    7 
61  21  39 

103  31  50 

9844 
3969 

9617 
3663 

18 

Sun 

a  AquilflB 

Polliix"*" 

W. 
W. 
E. 
E. 

108  54  51 
75  51  34 
53    023 
95  17  41 

3000 

9007 
3678 
3616 

110  27    2 
77  21  50 
51  20  58 
93  39  35 

9019 
8003 

9601 
3646 

111  58  57 
78  51  59 
49  41  50 
92    1  43 

3081 
3000 

9603 
9667 

113  30  37 

8022    1 
48    2  58 
9024    6 

9943 
3016 
3614 
3668 

19 

Sun 

a  AquilfB 

Fonialhaat 

Aldebaran 

PoUoz 

W. 
W. 
W. 
E. 
E. 

121    5  17 
87  49  55 
6024    8 
39  52  44 
82  19  35 

WOO 
8066 

S386 
3676 
3733 

122  35  30 

89  18  58 
61  48  36 
38  15  31 
80  43  24 

son 

3066 

3976 
3687 
9733 

124    5  29 
90  47  49 
63  13  16 
36  38  34 
79    727 

3039 
3076 
3968 
9701 
97a 

125  35  14 
92  16  28 
64  38    5 
35    1  55 
77  31  44 

8083 

3087 
3363 
3713 
9764 

20 

a  AquilaB 

Fomalhaut 

aPesasi 

Aldebaran 

Pollux 

Regulus 

W. 
W. 
W. 
E. 
E. 
E. 

99  36  12 
71  43  34 
52  11  56 
27    3  13 
69  36  45 
106  13    9 

8148 
8347 
3046 
3788 
3808 
3741 

101    3  23 
73    8  48 
53  43  16 
25  28  29 
68    228 

104  37  23 

3163 
3947 
9946 
3806 

3819 
9749 

102  30  18 
74  34    1 
55  14  36 
23  54    9 
66  28  25 

103  1  48 

3176 
33a 

3oa 

3636 
3631 
3766 

103  56  56 
75  59  13 
56  45  56 
22  20  14 
64  54  37 

101  26  25 

3191 
33a 
3948 
3846 
3843 
3766 

21 

Fomalhaut 
a  Pegaai 
Pollux 
Regnlus 

W. 
W. 

E. 
E. 

83    4  31 
64  21  57 
57    9  17 
93  32  14 

8368 

9063 
3001 
3808 

84  29  20 
65  52  57 
55  36  59 
91  57  56 

3974 
9966 

9918 
9816 

85  54    2 
67  23  53 
54    4  57 
90  23  49 

3380 
3060 
3996 

3634 

87  18  37 
68  54  44 
52  33  11 

88  49  52 

8986 
9974 
9989 
3883 

22 

Fomalhaat 
aPe^ 

a  Anetifl 

Pollux 

Regulus 

W. 
W. 
W. 

E. 
E. 

94  19  24 
76  27  27 
32  49  23 
44  58  44 
81    2  41 

SS98 
8000 

9001 
3014 
3671 

95  43    3 
77  57  40 
34  19  47 
43  28  48 
79  29  45 

3336 
3006 

9088 
3031 
9879 

97    6  31 
79  27  45 
35  50  15 
41  59  14 
77  56  59 

33a 
3013 
3986 

8oa 

3887 

98  29  47 
80  57  43 
37  20  46 
40  30    2 
76  24  23 

3360 

3018 
9966 
8068 

9894 

23 

Fomalhaut 
aPe^ 
a  Anetifl 
Regulus 
Saturn 

W. 
W. 
W. 
E. 
E. 

105  22  35 
88  25  37 
44  53  19 
68  43  45 

117  50  15 

3436 
3061 
9000 

9911 
9066 

106  44  23 
89  54  47 
46  23  44 
67  12    6 

116  19    6 

3441 
3067 
9093 

9989 
3903 

108    5  53 
91  23  49 
47  54    5 
65  40  37 

114  48    5 

9WJ 
3066 
3997 

39a 

3968 

109  27    5 
92  52  42 
49  24  22 
64    9  17 

113  17  12 

3473 
3071 
8000 
9964 

9973 

24 

aPe^i 
a  Anetis 
Regulus 

W. 
W. 

E. 

100  14  54 
56  54  40 
56  34  55 

3110 
3010 
9000 

101  42  52 
58  24  29 
55    430 

8117 
3034 
3006 

103  10  41 
59  54  12 
53  34  15 

3136 
3098 
8006 

104  38  20 
61  23  50 
52    4    9 

8138 
3033 

3013 
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GREENWICH  MEAN  ' 

riME. 

LUNAR  DISTAl^CEa 

• 

h 

Bter'iNaiiM 
and 

Noon. 

PL. 

of 

m^ 

P.L. 
of 

Vlh. 

PL. 
of 

I». 

P.L. 
of 

24 

Podtlon. 

DIff. 

DUt 

DilL 

DIB.     1 

Saturn 

E. 

U14dfi& 

9080 

110°  id  4^ 

9986 

108°  45*1^ 

9999 

107°  14' 5^ 

9007 

Spica 

E. 

116  26  41 

ams 

114  55    7 

9941 

113  23  40 

9947 

111  52  21 

3964 

25 

a  Arietis 

W. 

62  53  22 

8087 

64  22  49 

8049 

65  52  10 

8047 

67  21  25 

8061 

Aldebaran 

W. 

29  34  53 

aosa 

31    4  19 

8030 

32  33  44 

8041 

34    3    6 

aoa 

Regulus 

E. 

50  34  12 

8090 

49    4  24 

8098 

47  34  46 

8086 

46    5  17 

ooa 

Saturn 

E. 

99  44  49 

8090 

98  15    9 

8088 

96  45  37 

8086 

95  16  11 

8oa 

Spica 

E. 

104  17  47 

9006 

102  47  15 

9000 

101  16  50 

9996 

99  46  32 

8009 

26 

a  Arietis 

W. 

74  46  20 

8078 

76  15    3 

son 

77  43  41 

8081 

79  12  14 

9086 

Aldebaran 

W. 

41  29  12 

80a7 

42  58  14 

8060 

44  27  13 

8064 

45  56    7 

8066 

Regulus 

E. 

38  40  15 

8083 

37  11  45 

8091 

35  43  25 

8101 

34  15  16 

8110 

Saturn 

E. 

87  50  40 

8000 

86  21  52 

8018 

84  53  10 

8078 

83  24  34 

8086 

Spica 
Venus 

E. 

92  16  46 

8098 

90  47    8 

8089 

89  17  35 

8087 

87  48    8 

8041 

E. 

118  54  27 

84M 

117  33  12 

8461 

116  12    4 

8467 

114  51    3 

8479 

Jupiter 

£. 

119  53    9 

8007 

118  24  56 

8101 

116  56  48 

8106 

115  28  46 

3110 

27 

a  Arietis 

W. 

86  33  48 

8108 

88    1  54 

8106 

89  29  56 

8109 

90  57  55 

3119 

Aldebaran 

W. 

53  19  46 

8060 

54  48  20 

8068 

56  16  50 

8086 

57  45  18 

8067 

Saturn 

E. 

76    2  52 

8108 

74  34  46 

8106 

73    6  44 

8110 

71  38  46 

3119    1 

Spica 
Venus 

E 

80  22  10 

8000 

78  53  12 

8064 

77  24  18 

8067 

75  55  28 

8009    ' 

E. 

108    7  28 

8496 

106  46  52 

8499 

105  26  27 

8609 

104    6    5 

8S06    , 

Jupiter 

E. 

108    9  50 

8190 

106  42  16 

8188 

105  14  46 

8136 

103  47  19 

..»: 

28 

a  Arietis 

W. 

98  17    2 

8198 

99  44  44 

8194 

101  12  24 

8196 

102  40    2 

1 

8197   ; 

Aldebaran 

W. 

65    7    2 

8006 

66  35  18 

8096 

68    3  33 

3090 

69  31  47 

8006 

Saturn 

E. 

64  19  46 

8194 

62  52    6 

8197 

61  24  29 

8199 

59  56  54 

8199 

Spica 

E. 

68  32    1 

8079 

67    3  26 

8081 

65  34  53 

8069 

64    6  21 

8069 

Jupiter 

E. 

96  30  49 

8148 

95    337 

8149 

93  36  27 

8149 

92    9  17 

8169 

Venus 

E. 

97  25    1 

8616 

96    4  55 

8617 

94  44  50 

3618 

93  24  46 

8618 

Mare 

E. 

114  41  31 

8840 

113  18  13 

8847 

111  54  56 

3849 

110  31  41 

8849 

29 

Aldebaran 

W. 

76  53    2 

8008 

78  21  20 

8091 

79  49  41 

8088 

81  18    4 

8087 

Pollux 

W. 

35  46  25 

8808 

37  10  27 

8999 

38  34  48 

3977 

39  59  26 

8968    1 

Saturn 

E. 

52  39  15 

8183 

51  11  45 

8189 

49  44  14 

8139 

48  16  43 

8139    ' 

Spica 

E. 

56  43  43 

8079 

55  15    8 

8078 

53  46  32 

8077 

52  17  54 

8074 

Jupiter 

E. 

84  53  30 

8148 

83  26  18 

8146 

81  59    4 

8143 

80  31  47 

8149 

Venus 

E. 

86  44  28 

8610 

85  24  22 

8616 

84    4  15 

3613 

82  44    5 

8611 

Mars 

E. 

103  35  25 

8846 

102  12    7 

8846 

100  48  48 

8843 

99  25  26 

8841    j 

Sun 

E. 

131  57  24 

8481 

130  36  39 

8480 

129  15  53 

8478 

127  55    4 

3476    i 

1 

30 

Aldebaran 

W. 

88  40  48 

8070 

90    934 

8066 

91  38  26 

3060 

98    724 

1 
8066 

Pollux 

W. 

47    6  31 

8909 

48  32  38 

8190 

49  58  59 

8180 

51  25  32 

8060 

Saturn 

E. 

40  58  55 

8196 

39  31  17 

8196 

38    338 

8194 

36  35  57 

8199 

Jupiter 

E. 

73  14  35 

8194 

71  46  55 

8119 

70  19    9 

8114 

68  51  16 

8109 

Venus 

E. 

76    2  28 

8409 

74  41  55 

8488 

73  21  17 

3489 

72    0  33 

8477 

Mars 

E. 

92  27  50 

8894 

91    4    6 

8819 

89  40  16 

3313 

88  16  20 

8307 

Sun 

E. 

121  10    7 

8466 

119  48  53 

8461 

118  27  34 

8446 

117    6    8 

8486 

31 

Aldebaran 

W. 

100  34    5 

8099 

102    3  51 

8014 

103  33  46 

8006 

105    3  52 

9907 

Pollux 

W. 

58  41  32 

8114 

60    9  24 

8104 

61  37  29 

8099 

63    548 

8080 

Jupiter 

E. 

61  30    4 

8076 

60    1  24 

8066 

58  32  33 

8066 

57    3  32 

8048 

Venus 

E. 

65  15    6 

8440 

63  53  a5 

3481 

62  31  54 

3493 

61  10    3 

8418 

Man 

E. 

81  14  49 

8979 

79  50    5 

8964 

78  25  11 

8966 

77    0    7 

1946    1 

Sun 

E. 

110  17    6 

8409 

108  54  52 

8898 

107  32  27 

8864 

106    9  52 

8874    1 

XVIII. 
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GREENWICH  MEAN  TIME. 

LDNAB  DISTANCES. 

h 

%.  •» 

Ste^NuM 

P.L. 

P.  I. 

PL. 

P.L. 

SDd 

Midnight. 

of 

XVk. 

of 

XVlUh- 

of 

XXP». 

of 

8 
34 

POilttOIL 

D 

Diff. 

Difl. 

Piff. 

Diff. 

Satnro 

E. 

105°  44' 39 

S004 

104''  14'  3f 

8009 

102''44'3d 

8016 

101°  14'  36 

8031 

Spica 

E. 

110  21  11 

9M1 

108  50    9 

9900 

107  19  14 

3978 

105  48  27 

3978 

25 

a  Arietis 

W. 

68  50  35 

S0Q6 

70  19  39 

8060 

71  48  38 

8064 

73  17  32 

8069 

AUiebaran 

W. 

35  32  26 

804A 

37    1  43 

8048 

38  30  56 

8081 

40    0    6 

8004 

Regttlns 

E. 

44  35  57 

SS61 

43    6  47 

80*6 

41  37  46 

8066 

40    8  65 

8070 

Satimi 

£. 

93  46  53 

8CMS 

92  17  39 

80M 

00  48  33 

8009J    89  19  33 

8060 

Spica 

E. 

96  16  22 

SOOT 

96  46  18 

8018 

95  16  21 

8018 

93  46  30 

8038 

ae 

a  Arietis 

W. 

80  40  42 

S08Q 

82    9    5 

•8093 

83  37  24 

8006 

85    538 

8100 

Aldebarao 

W. 

47  24  58 

8080 

48  53  45 

8073 

50  22  29 

8070 

51  51    9 

8076 

Regulus 
Saturn 

E. 

32  47  19 

8190 

31  19  34 

8181 

29  52    2 

8148 

28  24  44 

8156 

E.. 

81  56    3 

8067 

80  27  88 

8091 

78  59  18 

8096 

77  31    3 

8099 

Spica 
Venus 

E. 

86  18  46 

SMS 

84  49  30 

8000 

83  20  19 

8008 

81  51  12 

8067 

E. 

113  30    8 

8478 

112    9  19 

8463 

110  48  35 

8487 

109  27  56 

8491 

Jupiter 

£. 

114    0  49 

8114 

112  32  57 

8119 

111    5  10 

8138 

109  37  28 

8196 

27 

b  Arietis 

W. 

92  25  50 

81U 

93  53  42 

8117 

95  21  31 

8119 

96  49  18 

8191 

Aklebaran 

w. 

59.13  43 

8000 

60  42    5 

8091 

62  10  26 

8093 

63  38  45 

3094 

Saturn 

E. 

70  10  51 

8110 

68  43    0 

8119 

67  15  13 

8190 

65  47  28 

3138 

Spica 
Venus 

E 

74  26  41 

8075 

72  57  57 

8014 

71  29  16 

8976 

70    0  87 

8078 

E. 

102  45  47 

SflOS 

101  25  32 

8010 

100    5  19 

8018 

98  45    9 

8510 

Jupiter 

E. 

102  19  56 

8141 

100  52  36 

8148 

99  25  18 

8144 

97  58    2 

8147 

28 

a  Arietis 

W. 

104    7  39 

8196 

105  35  15 

8139 

107    2  50 

8139 

108  30  25 

8139 

Aldebarao 

W. 

71    0    I 

80M 

72  28  15 

8007 

73  56  30 

8097 

75  24  45 

3094 

Saturn 

E. 

58  29  20 

8130 

57    1  47 

818^ 

55  34  16 

8183 

54    6  45 

3188 

Spica 

E. 

62  37  50 

8063 

61    9  19 

8063 

59  40  48 

8063 

58  12  16 

8061 

Jupiter 

E. 

90  42    8 

8150 

89  14  59 

8100 

87  47  50 

8100 

66  20  41 

8148 

Venus 

E. 

92    4  42 

8819 

90  44  39 

8019 

89  24  96 

8016 

88    4  32 

8616 

Mars 

E. 

109    8  26 

SSflO 

107  45  12 

8849 

106  21  57 

8846 

104  58  41 

8846 

29 

Aldebamn 

W. 

82  46  29 

8064 

84  14  58 

8063 

85  43  30 

8078 

87  12    7 

8074 

Pollux 

W. 

41  24  21 

8340 

42  49  31 

8386 

44  14  57 

8330 

45  40  37 

3313 

Saturn 

E. 

46  49  12 

8131 

45  21  40 

8129 

43  54    6 

8139 

42  26  31 

8138 

Spica 

E. 

50  49  13 

8073 

49  20  29 

8060 

47  51  42 

8066 

46  22  51 

8061 

Jupiter 

E. 

79    4  28 

8180 

7737    6 

8186 

76    9  40 

8188 

74  42  10 

8139 

Venus 

E. 

81  23  53 

8M6 

80    3  38 

8000 

78  43  19 

SOOl 

77  22  56 

8497 

Mars 

E. 

96    2    2 

8SS8 

96  38  35 

888fr 

95  15    4 

8883 

93  51  29 

8896 

SUK 

E. 

126  34  13 

a473 

125  13  18 

8469 

123  52  19 

ai64 

122  31  15 

8461 

90 

Aldebarair 

W. 

94  36  29 

8040 

96    5  41 

SOU 

9735    1 

8036 

99    4  29 

8030 

PoUux 

W. 

52  52  18 

8106 

54  19  17 

8148 

55  46  29 

8187 

57  13  54 

8136 

Saturn 

E. 

35    8  14 

8131 

33  40  30 

8130 

32  12  45 

8119 

30  44  59 

8130 

Jupiter 

E. 

67  23  17 

8108 

65  55  11 

8006 

64  26  67 

8000 

63  58  35 

8063 

Venus 

E. 

70  39  43 

8471 

69  18  46 

8468 

e7  57  41 

3406 

66  36  28 

8448 

* 

Mars 

E. 

86  52  17 

8801 

85  28    7 

8394 

84    3  49 

8388 

82  39  23 

8381 

Sun 

E. 

115  44  35 

8483 

114  22  55 
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6BEENWICH  MEAN  TIME. 

MAT. 

JUNB. 

1 

^ssr 

Var.of 
RJl. 
ft>rl 
Hoar. 

DeeSCSSn. 

fori 
Hoar. 

Meridian 

i 

AMCDsioa. 

Var.of 

fori 
Hoar. 

Oa^CaSon. 

Tar.Qr 
Dae. 
fori 

Hoar. 

>? 

Pamga. 

>? 

Pa  ^m  liM       1 

1 

xVmni* 

No... 

Noon, 

Noon. 

i 

Noon, 

Noon. 

Noon, 

Noon. 

h    m     • 

• 

O      1       N 

ft 

k    m 

h    m    0 

0 

o     1      a 

a 

h    m 

1 

6    9  30.58 

6.746 

+24  50  26.1 

1*60 

3  33.5 

1 

732  38.38 

6.618 

+23    6  124 

14.89 

8  54.6 

2 

6  12  12.48 

e«740 

24  49  40.2 

3*18 

3  32.3 

2 

7  35  17.06 

6-610 

23    0  10.3 

16.99 

853.3  1 

3 

6  14  54.38 

«*746 

24  48  43.8 

9*67 

3  31.1 

3 

7  37  65.54 

6*601 

22  53  58.6 

16.69 

9584) 

4 

6  17  36.28 

».74« 

24  47  36.8 

8*01 

3  29.9 

4 

7  40  33.81 

6-699 

22  47  374 

164)8 

8  50.7 

5 

6  20  18.16 

6-746 

24  46  19.1 

8*46 

3  28.6 

5 

7  43  11.87 

6.688 

22  41    6.8 

16*47 

8  494 

6 

6  23    0.01 

6-744 

24  44  5a8 

8.89 

3  27.3 

6 

7  45  49.72 

6-574 

22  34  26.8 

16.86 

8  48.1  1 

7 

6  25  41.83 

6-743 

24  43  12.0 

4.88 

3  26.1 

7 

7  48  27.36 

6-666 

22  27  37.5 

17.96 

846.8 

8 

6  28  23.60 

6*740 

24  41  22.6 

4.77 

8  24.9 

8 

7  61    4.79 

6.666 

22  20  38.8 

17*64 

845.5 

9 

6  31    5.33 

6.738 

24  39  22.5 

6.31 

3  23.7 

9 

7  53  42.01 

6.647 

22  13  30.9 

18*09 

8  44J2 

10 

6  33  47.01 

6.7W 

24  37  12.0 

6.66 

3  22.4 

10 

7  56  19.01 

6.687 

22    6  134) 

18*89 

848.9 

11 

6  36  28.64 

6.784 

24  34  51.2 

6.00 

8  21.1 

11 

7  58  55.79 

6-i97 

21  58  47.9 

18.77 

8  41.6 

12 

6  39  10.23 

6.7M 

24  32  20.2 

6.63 

3  19.9 

12 

8    1  32.35 

6.617 

21  51  12.7 

19.16 

840.9 

13 

6  41  61.77 

6.780 

24  29  38.9 

6*96 

3  18.7 

13 

8    4    8.67 

6.607 

21  53  28.5 

19.69 

838.8 

14 

6  44  33.25 

6.798 

24  26  47.2 

7.88 

3  17.5 

14 

8    6  44.76 

6.497 

21  35  35.3 

19.89 

8  37.5 

15 

6  47  14.63 

6.734 

24  23  45.1 

7*81 

3  16.3 

15 

8    9  20.60 

6-187 

21  87  33.2 

90.96 

836.9 

16 

6  49  55.91 

6.730 

24  20  32.6 

8.34 

3  15.1 

16 

8  11  56.21 

6.477 

21  19  224 

90*69 

8  34.9 

17 

6  52  37.09 

6.716 

24  17    9.7 

8.68 

3  13.8 

17 

8  14  31.59 

6.467 

21  11    3.1 

90*96 

8  33^ 

18 

6  55  18.18 

6.713 

24  13  36.2 

9.11 

8  12.5 

18 

8  17    6.73 

6.467 

21    235.3 

91*84 

8  32.1 

19 

6  57  59.16 

6-707 

24    9  52.3 

9.64 

3  11.2 

19 

8  19  41.63 

6*447 

20  53  59.1 

91*69 

830.8 

20 

7    0  40.00 

6*703 

24    5  58.1 

9.97 

3  10.0 

20 

8  22  16.29 

6*487 

20  45  14.5 

994M 

899.5 

21 

7    3  20.72 

6.697 

24    1  53.8 

10.89 

3    8.7 

21 

8  24  50.72 

6.497 

20  36  21.5 

99*88 

8  98.1 

22 

7    6    1.30 

6.693 

23  57  39.4 

10*81 

3    7  A 

22 

8  27  24.90 

6.417 

20  27  20.1 

99*73 

8  96.7  1 

23 

7    8  41.75 

6.686 

23  53  15.0 

11.98 

3    6.1 

23 

8  29  58.80 

6.407 

20  18  10.5 

98*06 

995^ 

24 

7  11  22.06 

6-079 

23  48  40.6 

11.64 

8    4.8 

24 

8  32  32.42 

6.896 

20    8  52.8 

98*40 

9934) 

25 

7  14    2.22 

6-673 

23  43  56*3 

13.06 

3    3.6 

25 

8  35    5.78 

6-886 

19  59  27.0 

98*74 

922.5 

26 

7  16  42.21 

6-666 

23  39    2.1 

13*46 

3    2.3 

26 

8  37  38.88 

6-874 

19  49  53.1 

94*07 

9  21.1 

27 

7  19  22.03 

6.656 

23  33  58.1 

13.87 

3    1.0 

27 

8  40  11.71 

6.868 

19  40  11.3 

14*40 

9  19.7 

28 

7  22    1.67 

6.650 

23  28  44.3 

18.37 

2  59.7 

28 

8  42  44.29 

6.869 

19  30  21.8 

94*73 

9  18.3 

29 

7  24  41.14 

6-643 

23  23  20.8 

18.66 

2  58.4 

29 

8  45  16.60 

6.841 

19  90  24.6 

36*04 

9  16.9 

30 

7  27  20.42 

6-684 

23  17  47.7 

14.08 

2  57.2 

30 

8  47  48.65 

6*880 

19  10  19.8 

96*86 

9  15.5 

31 

7  29  59^ 

6.696 

23  12    4.9 

14.49 

2  55.9 

31 

8  50  2044 

6.819 

19    0    74 

96*67 

9  14«1 

32 

7  32  38.38 

6*618 

+23    6  124 

14*80 

2  54.6 

32 

8  52  51.98 

6.808 

+18  49  47.5 

96*9^ 

9  18.7 

Daj  of  tbe  Month, 

lit 

9th. 

troL 

JlSih. 

i>»y 

of  the  Month, 

M. 

lOtfa. 

19th. 

89lh. 

Polar  Semidiameter 

2.5 

a 
2.4 

2.3 

a 
2.3 

Pol 

ar  Semidiametar 

a 
2.2 

a 
2.2 

a 
8.1 

a 
9.1 

Horizontal  Pandlax 

4.2 

4.1 

3.9 

3.9 

Ho 

rizontal  Parallax 

3.8 

3.7 

3.6 

3.5 
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GBEENWICH  MEAN  TIME. 

JUt.r. 

AUGUST. 

1 

SI 

Var.of 
RJL. 
ftirl 

Hour. 

lisssL 

Var-of 
Dee. 
fori 

Hoar. 

Maridba 

1 

Asceoaloa. 

VK.Of 

tUk. 
fori 
Hoar. 

Oe^CSSni. 

Var.of 
Dee. 
fori 

Hoar. 

MerkUaa 

^ 

PMHce. 

"n 

PuMge. 

^ 

1^ 

Nam, 

Noc^ 

Nooti, 

B 

JVboii. 

Nam. 

JVboii. 

Noam. 

h    m     1 

• 

0       1       N 

M 

h    m 

h    m     ■ 

• 

0       1        N 

M 

h     m 

1 

8  50  20.44 

6*^19 

+19    0    74 

96.67 

2  14.1 

I 

10    6  4742 

64)27 

+12  47  59.5 

88.77 

1  28.3 

2 

8  52  51.96 

•.106 

18  49  47.5 

95.08 

2  12.7 

2 

10    9  11.97 

64)10 

12  34  26.5 

88.08 

126.8 

3 

8  55  23.25 

«.907 

18  39  20.1 

96-90 

2  11.2 

3 

10  11  36.33 

64)11 

12  20  48.6 

14*18 

1  25.3 

4 

8  57  54.27 

«.3M 

18  28  45.2 

96-60 

2    9.8 

•  4 

10  14    0.51 

64)04 

12    7    5.8 

14.18 

1  23.8 

5 

9    0  25.03 

«.37ft 

18  18    3.0 

96-01 

2    8.3 

5 

10  16  24.51 

5.OOT 

11  53  18.2 

84*06 

1  22.2 

6 

9    2  55.52 

••964 

18    7  134 

97*99 

2    6.9 

6 

10  18  48.36 

5.001 

11  39  25.9 

14*77 

1  20.6 

7 

9    5  25.75 

6.9M 

17  56  16.6 

97.69 

2    5.5 

7 

10  21  12.07 

6.086 

11  25  29.0 

14*06 

1  19.1 

8 

9    7  55.75 

6.344 

17  45  12.8 

97*80 

2    4.1 

8 

10  23  35.64 

5.076 

11  11  27.5 

16*15 

1  17.6 

9 

9  10  25.52 

6.3Si 

17  34    2.2  984)6 

2    2.7 

9 

10  25  59.08 

5.071 

10  57  21.6 

1  16.0 

10 

9  12  55.06 

6.9Sft 

17  22  44.7 

98-17 

2    1.2 

10 

10  28  22.38 

5.O68 

10  43  11.5 

15-51 

1  144 

11 

9  15  24.36 

6.216 

17  11  20.3 

98-66 

1  59.7 

11 

10  30  45.55 

5.069 

10  28  57.2 

15*60 

1  12.8 

13 

9  17  53.43 

6.906 

16  59  49.1 

98.04 

I  58.2 

12 

10  33    8.58 

5*057 

10  14  38.6 

19*86 

1  11.3 

13 

9  20  22.27 

9-m 

16  48  11.2 

90.99 

1  56.8 

13 

10  35  3148 

5*059 

10    0  15.9 

164)1 

1    9.8 

14 

9  22  50.89 

6.187 

16  36  26.6 

90-M 

1  55.3 

14 

10  37  54.25 

5.047 

9  45  49.3 

16*19 

1    8.2 

15 

9  25  19.28 

6.176 

16  24  35.5 

99.77 

1  53.8 

15 

10  40  16.90 

5*049 

9  31  18.9 

16*15 

1    6.6 

16 

9  27  47.44 

6.168 

16  12  38.0 

104)1 

1  52.3 

16 

10*42  3943 

5*en 

9  16  44.7 

M*^ 

1    5.0 

17 

9  30  15.37 

6.1M 

16    0  34.3 

10*90 

1  50.8 

17 

10  45    1.85 

5.089 

9    2    6.7 

16*65 

1    3.5 

18 

9  32  43.06 

6.140 

15  48  24.5 

10.60 

1  494 

18 

10  47  24.17 

5*098 

8  47  1^.2 

16*80 

1    2.0 

19 

9  35  10.51 

6.110 

15  36    84 

10.80 

1  47.9 

19 

10  49  4640 

5*094 

8  32  40.2 

16*94 

1    04 

20 

9  37  37.72 

6.190 

15  23  46.2 

114)6 

1  464 

20 

10  52    8.54 

5*990 

8  17  51.8 

874)8 

0  58.8 

21 

9  40    4.70 

6.110 

15  11  17.9 

11.10 

1  44.9 

21 

10  54  30.58 

5.016 

8    3    0.1 

17«99 

0  57.2 

22 

9  42  31.45 

6.100 

14  58  43.7 

11*64 

1  43.4 

22 

10  56  52.53 

5*011 

7  48    5.1 

17*86 

0  55.7 

23 

9  44  57.96 

6.100 

14  46  -3.9 

11.78 

1  41.9 

23 

10  59  14.39 

5*010 

7  33    6.9 

17*48 

0  54.1 

24 

9  47  24.25 

6.001 

14  33  184 

19.09 

1  404 

24 

11    1  36.18 

5*007 

7  18    5.7 

r*60 

0  52.5 

25 

9  49  50.33 

6HW1 

14  20  27.3 

19.96 

I  38.8 

25 

11    3  57.91 

5*004 

7    3    1.5 

•7*71 

0  50.9 

26 

9  52  16.21 

6^n6 

14    7  30.8 

89*48 

1  374 

26 

11    6  19.59 

5.009 

6  47  54.5 

87*86 

0  49.3 

27 

9  54  41.89 

64m 

13  54  28.7 

19.79 

1  35.9 

27 

11    8  41.22 

5*000 

6  32  44.6 

17*97 

0  47.8 

28 

9  57    7.37 

64M6 

13  41  21.2|  89.04 

1  344 

28 

11  11    2.81 

5*808 

6  17  32.1 

184)8 

0  46.2 

29 

959  32.66 

64)00 

13  28    84 

18.15 

1  32.9 

29 

11  13  24.35 

5*806 

6    2  17.0 

88*19 

0  44.6 

30 

10    1  57.76 

64)49 

13  24  50.5 

11*16 

1  314 

30 

11  15  45.84 

5*805 

5  46  59.1 

88*30 

0  43.0 

31 

10    4  22.68 

64)60 

13    1  27.5 

18.56 

1  29.9 

31 

11  18    7.29 

5*804 

5  31  38.7 

88*40 

0  414 

32 

10    6  47.42 

64)97 

+12  47  59.5 

81.77 

1  28.3 

32 

11  20  28.69 

5*808 

+  5  16  16.0 

88*50 

0  39.9 

n^^tlb^Wmik, 

4tli. 

ISth. 

aoth. 

28ih. 

DiqrorfiMMoDCh, 

5tli. 

18th. 

2l0t. 

29th. 

PoUur  Semidiame 

4er 

2.1 

2I0 

2.0 

N 

2.0 

Polar  Seroidiameter 

2'.0 

a 
1.9 

1.9 

1.9 

Horizontal  PanO] 

lax 

3.5 

34 

34 

3.4 

Horizontal  Parallax 

3.3 

3.3 

3.3 

3.3 
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GREEJSWiCH  MEAN  TIME 

SEPTEMBER. 

OCTOBER. 

^ 

Afloeoflioii. 

VK.Of 

R.A. 
fori 
Hoar. 

DtSSSoa. 

VK.Of 

Dee. 
fori 
Hour. 

Meridlui 
Paiinge. 

>? 

AMenakm. 

Var.of 
R.A. 
Ibrl 
Hoar. 

^ifns^. 

Tw.er 
Dee. 
fbrl 

Hoar. 

Meridtea 

S 

Noon. 

Noon. 

Noon, 

Noon. 

i 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     1 
11  20  28.69 

1 
ft.80S 

O       1        M 

+  5  16  16.0 

M 

38*60 

h    m 
0  39.9 

1 

h     m     ■ 
12  31  33^ 

e 
5.993 

o     1      a 
-  2  36  20.5 

0 

39.68 

h     m     1 
23  51.0  1 

2 

11  22  50.07 

6.89A 

5    0  51.0 

88*60 

0  38.3 

2 

12  a^  57.18 

6.000 

2  52  12.7 

39.66 

23  49.4 

3 

11  25  11.47 

5.899 

4  45  23.6 

88*60 

0  36.7 

3 

12  36  21.28 

6^)09 

3    8    4.2 

30.63 

23  47.9 

4 

11  27  32.88 

b'Wk 

4  29  54.0 

88*78 

0  35.1 

4 

12  38  45.59 

6.018 

3  23  55.0 

30.60 

23  46.5 

5 

11  29  54.31 

ft*898 

4  14  22.4 

88*86 

0  33^ 

5 

12  41  10.12 

6*037 

3  39  45.0 

39.67 

23  45.0  1 

6 

11  32  15.76 

9*694 

3  58  48.8 

38*94 

0  32.0 

6 

12  43  34.87 

6*086 

3  55  34.2 

38.64 

23  43.4 

7 

11  34  37.22 

••896 

3  43  13.3 

89*03 

0  30.4 

7 

12  45  59.83 

6*045 

4  11  22.6 

39.50 

23  41.9 

8 

11  36  58.70 

6*896 

3  27  36.0 

88*10 

0  28.8 

8 

12  48  25.01 

6*056 

4  27    9.9 

38.45 

23  404 

9 

11  39  20.22 

«*897 

3  11  56.9 

39*17 

0  27.2 

9 

12  50  50.42 

6*064 

4  42  55.9 

38*89 

23  38.9 

10 

11  41  41.78 

6*889 

2  56  16.1 

38*38 

0  25.6 

10 

12  53  16.07 

6^)74 

4  58  40.6 

39*33 

23  37.4 

11 

11  44    3.38 

6*901 

2  40  33.9 

39*39 

0  24.1 

11 

12  55  41.97 

6^)64 

5  14  24.0 

38*37 

23  35.9 

12 

11  46  25.04 

6*908 

2  24  50.3 

39*86 

0  22.5 

12 

12  58    8.13 

6.095 

5  30    5.8 

30*31 

23  34.4 

13 

11  48  46.76 

6*906 

2    9    5.3 

89*40 

0  20.9 

13 

13    0  34.54 

6.106 

5  45  45.9 

38*14 

23  32.9 

14 

11  51    8.54 

6*906 

1  53  19.1 

88*46 

0  19.3 

14 

13    3    1.21 

6*117 

6    1  24.3 

38*06 

23  31.4 

15 

11  53  30.38 

6*911 

1  37  31.8 

89*60 

0  17.7 

15 

13    5  28.14 

6*138 

6  17    0.9 

38*96 

23  29.9 

16 

11  55  52.28 

6*913 

1  21  43.5 

39.54 

b  16.2 

16 

13    7  55.34 

6*140 

6  32  35.5 

38*90 

23  28.4 

17 

11  58  14.23 

6*616 

1     5  54.2  89.67 

0  14.6 

17 

13  10  22.82 

6*151 

6  48    8.0 

38*81 

23  26.9 

18 

12    0  36.25 

6*919 

0  50    4.1 

39*60 

0  13.0 

18 

13  12  50.59 

6*163 

7    3  38.3 

38.71 

23  254 

19 

12    2  58.35 

6*938 

0  34  nJ2 

39*63 

0  11.4 

19 

13  15  18.63 

6*176 

7  19    6.2 

38.61 

23  23.9 

20 

12    5  20.56 

6*937 

0  18  21.7 

39*65 

0    9.8 

20 

13  17  46.96 

6*187 

7  34  31.7 

38*51 

23  22.5 

21 

12    7  42.88 

6.9S3 

+  0    2  29.7 

39*68 

0    8.3 

21 

13  20  15.60 

6*9(K> 

7  49  54.7 

88.40 

23  21.1 

22 

12  10    5.31 

6*837 

-  0  13  22.8 

39.70 

0    6.7 

22 

13  22  44.56 

6*313 

8    5  15.0 

38*39 

23  19.6 

23 

12  12  27.85 

6*943 

0  29  15.7 

38*71 

0    5.1 

23 

13  25  13.82 

6*336 

8  20  32.6 

38*17 

23  18.1 

24 

12  14  50.52 

6*947 

0  35    8.8 

39*73 

0    3.5 

24 

13  27  43.40 

6.340 

8  35  47.3 

38*05 

23  16.7 

25 

12  17  13.32 

6*953 

1    1    2.0 

38*73 

0    1.9 

25 

13  30  13.32 

6.354 

8  50  58.9 

37*99 

23  15.3 

26 

12  19  36.26 

5*959 

1  16  55.4 

39.73 

\£  a 

26 

13  32  43.58 

6.968 

9    6    7.5 

37*79 

23  13.9 

27 

12  21  59.36 

6*965 

1  32  48.7  39*78 

23  57.3 

27 

13  35  14.18 

6.283 

9  21  13.0 

37*66 

23  12.4 

28 

12  24  22.62 

6*971 

1  48  41.8,  39*73 

23  55.7 

28 

13  37  45.13 

6.307 

9  36  15.2 

37*53 

23  11.0 

29 

12  26  46.01 

6*978 

2    4  34.9]  89*71 

23  54.2 

29 

13  40  16.44 

6*313 

9  51  13.9 

37*38 

23    9.6 

30 

12  29    9.56 

5*985 

2  20  27.8 

39.70 

23  52.6 

30 

13  42  48.13 

6*897 

10    6    9.1 

r*3S 

23    &J2 

31 

12  31  33.28 

5.993 

2  36  20.5 

23  51.0 

31 

13  45  20.19 

10  21    0.6 

r.07 

23    6.8  1 

32 

12  33  57.18 

6*000 

-  2  52  12.7 

39.66 

23  49.4 

32 

13  47  52.63 

6.359 

-10  35  48.3 

36.91 

23    54  1 

DajoftlMMoDth, 

6th. 

14th. 

SM. 

80th. 

Diqr  of  the  Month, 

8th. 

leth. 

94th. 

"PoUr  Bemtdiameief 
Horizontal  PaniiL&x 

3.3 

K9 
3.3 

i 

1.9 
3.3 

1.9 
8.3 

Polar  Semidiaineter, 
UorboDtal  Parallax, 

1.9 
3.3 

1.9 
3.3 

■ 
1.9 

3.3 

^1 
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GREENWICH 

MEAN  TIME. 

NOVEMBER. 

DECEMBER. 

1 

AMension. 

Var.of 
KJi. 
fori 

Uoar. 

dJISSL. 

V«r.of 
Dee. 
fori 
Hour. 

Meridko 
Paange. 

1 

Afcenakm. 

Var.of 
ILA. 
fori 
Hour. 

Apparent 

Var.of 
Dee. 
tori 

Hour. 

Meridian 
Pa«»ge. 

^ 

JVSmw. 

Noon. 

Noon, 

Noam. 

S 

Noon. 

Noon. 

B 
6.939 

Noon, 

Noon. 

M 

39.56 

1 

h     m     a 
13  47  52.63 

6.860 

0       1        M 

-10  35  48.3 

N 

86.91 

h    m 
23    54 

1 

h     m     ■ 
15    7  2745 

0      f       u 

-17  19  38.2 

h     m 
22  26.9 

2 

13  50  2546 

6.876 

10  50  32.1 

86.75'  23    4.0 

2 

15  10  14.01 

6.951 

17  31  23.8 

30.38 

22  25.7 

3 

13  52  56^ 

6.898 

11    5  12.0 

86.56  23     2.6 

3 

15  13    1.09 

6.973 

17  43    14 

38.99 

22  24.6 

4 

13  55  32^ 

6.410 

11  19  47.7 

86.40 

23    1.2 

4 

15  15  48.69 

6-904 

17  54  30.7 

38.55 

22  23.5 

5 

13  58    6.35 

6.437 

11  34  19.1 

86*23 

22  59.9 

5 

15  18  36.81 

7^)15 

18    5  51.7 

38.30 

22  22.4 

6 

14    0  40.79 

6.444 

11  48  46.1 

86.08 

22  58.5 

6 

15  21  25.44 

7.087 

18  17    4.2 

38.84 

22  21.3 

7 

14    3  15.65 

6.461 

12    3    8.5 

85.84 

22  57.1 

7 

15  24  14.60 

7.056 

18  28    8.0 

38.48 

22  20.2 

8 

14    5  50.94 

6.479 

12  17  26.3 

85.65 

22  55.8 

8 

15  27    4.28 

7.060 

18  39    3.1 

37.11 

22  19.1 

9 

14    8  26.66 

6.407 

12  31  39.4 

85-U 

22  54.5 

9 

15  29  54.48 

7.101 

18  49  494 

36.74 

22  18.0 

10 

14  U    2.81 

6.61S 

12  45  47.5 

85.38 

22  53.2 

10 

15  32  45.18 

7.138 

19    0  26.6 

26.86 

22  16.9 

11 

14  13  39.38 

6.588 

12  59  504 

85.01 

22  51.9 

11 

15  35  36.39 

7.144 

19  10  54.7 

35.97 

22  15.8 

12 

14  16  16.39 

6.591 

13  13  48.1 

84.79 

22  50.6 

12 

15  38  28.12 

7.I66 

19  21  134 

35.56 

22  14.7 

13 

14  18  53.84 

6.569 

13  27  40.5 

84.66 

22  49.3 

13 

15  41  20.36 

7.187 

19  31  22.6 

35.18 

22  13.6 

14 

14  21  31.73 

6.568 

13  41  27.5 

84.88 

22  48.0 

14 

15  44  13.10 

7.309 

19  41  22.1 

24.78 

22  12.5 

15 

14  24  10.06 

6.606 

13  55    8.9 

84^)9 

22  46.7 

15 

15  47    6.35 

7.380 

ID  51  11.9 

24.87 

22  11.5 

16 

14  26  48.84 

6.635 

13    8  44.5 

88.65 

22  454 

16 

15  50    0.10 

7.351 

20    0  51.9 

38.96 

22  104 

17 

14  29  28.08 

6.644 

14  22  14.2 

38.60 

22  44.1 

17 

15  52  54.35 

7.373 

20  10  21.9 

28.54 

22    94 

18 

14  32    7.77 

6.668 

14  35  37.9 

88.89 

22  42.8 

18 

15  55  49.09 

7.393 

20  19  41.7 

38.11 

22    84 

19 

14  34  47.93 

6.662 

14  48  554 

88.09 

22  41.5 

19 

15  58  44.33 

7.8I8 

20  28  51.1 

33.68 

22    7.4 

20 

14  37  28.55 

6.702 

15     2     6.6  83.88 

22  40.3 

20 

16    1  40.07 

7.888 

20  37  50.1 

33.35 

22    64 

21 

14  40    9.63 

6.722 

15  15  11.4   82.56 

22  39.0 

21 

16    4  36.31 

7*854 

20  46  38.6 

31.60 

22    54 

22 

14  42  51.19 

6.742 

15  28    9.7  82.29 

22  37.7 

22 

16    7  33.03 

7.874 

20  55  16.4 

31.85 

22    44 

23 

14  45  33.23 

6.762 

15  41     14  82.01 

22  36.5 

23 

16  10  30.25 

7.894 

21    3  43.5 

30.89 

22    34 

24 

14  48  15.76 

6.763 

15  53  46.3  81.78 

22  35.3 

24 

16  13  27.95 

7.414 

21  11  59.6 

20.48 

22    2.4 

25 

14  50  58.78 

6.802 

16    6  244 

81.48 

22  34.1 

25 

16  16  26.14 

7.484 

21  20    44 

19.97 

22    1.5 

26 

14  53  42.29 

6.828 

16  18  55.3 

81.18 

22  32.9 

26 

16  19  24.81 

7.454 

21  27  58.0 

19.60 

22    0.5 

27 

14  56  26.31 

6.484 

16  31  18.8 

80.88 

22  31.7 

27 

16  22  23.97 

7-474 

21  35  40.5 

19-08 

21  59.5 

28 

14  59  10.83 

6.865 

16  43  34.9 

80.53 

22  30.5 

28 

16  %  23.60 

7.494 

21  43  11.7 

18.66 

21  58.6 

29 

15    1  55.86 

6.886 

16  55  43.6 

80.31 

22  29.3 

29 

16  28  23.71 

7.514 

21  50  31.3 

18.07 

21  57.7 

30 

15    4  41.40 

6.908 

17    7  44.8 

39.89 

22  28.1 

30 

16  31  24.!^ 

7.584 

21  57  38.9 

17.58 

21  56.8 

31 

15    7  27.45 

6.929 

17  19  38.2 

39.56 

22  26.9 

31 

16  34  25.31 

7.558 

22    4  34.7 

17.08 

21  55.9 

32 

15  10  14.01 

6.951 

-17  31  23.8  39.38 

22  25.7 

32 

16  37  26.80 

7.573 

-22  11  18.6 

16.56 

21  55.0 

D»7  of  tiM  Month, 

1ft. 

9tli. 

17th. 

Mth. 

Day  of  the  Month, 

3d. 

11th. 

19th. 

«7th. 

Polar  Semidiarae 

ter 

2.0 

2.0 

2.0 

2.0 

Polar  Semidiameter 

N 

2.1 

2.1 

2.1 

2.2 

Horizontal  ParaU 

\BX* 

3.3 

34 

34 

3.5 

Horizontal  Parallax 

3.5 

3.6 

3.6 

3.7 

^ 
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GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

i 

S 

AMjenatoii. 

Tar.  of 
R.A. 
Ibrl 

Hour. 

^ZSSL. 

Var.of 
Dee. 
fori 
Hour. 

MeridUa 

1 

Var.of 
K.A. 
fori 

Hour. 

fiiSSSSL. 

Var.of 
Dee. 
fori 

Hour. 

Meridtea 

>? 

Paange. 

^ 

Pa^m«^. 

s 

iVbon. 

Noom. 

No<m, 

No0n, 

i 

iVboN. 

tfom. 

Noom. 

rfoo%. 

1 

h     m     • 

B 

O       1        II 

N 

h    m 

h    m     a 

• 

O        1         H 

« 

h     m 

I 

13  34    2.19 

1.106 

-8  27  28.0 

6*80 

18  48.7 

1 

13  43    1.25 

0.808 

-  9  11  41.6 

1.00 

16  55.5  1 

2 

13  34  28.51 

1.064 

8  29  474 

6.76 

18  45J2 

2 

13  43    8.18 

0.974 

9  12    5.7 

0.99 

16  51.7 

3 

13  34  54.27 

1.06S 

8  32    3.8 

6.63 

18  41.7 

3 

13  43  1441 

0*946 

9  12  25.8 

0.76 

16  47.9 

4 

13  35  19^ 

1.040 

8  34  16.9 

6.48 

18  38.2 

4 

13  43  19.94 

0.316 

9  12  41.9 

0.60 

16  44.0  1 

5 

13  35  44.18 

1*017 

8  36  26.7 

6.88 

18  34.7 

5 

13  43  24.77 

0.186 

9  12  54.1 

0*49 

16  404  j 

6 

13  36    8.32 

0.904 

8  38*33.0 

6.19 

18  31.2 

6 

13  43  28^ 

0.166 

9  13    2.2 

0.96 

16  36.3  ' 

7 

13  36  31.90 

0*010 

8  40  35.8 

64M 

18  27.6 

7 

13  43  32.28 

0.196 

9  13    64( 

-0.09 

16  324  , 

8 

13  36  54.91 

0*047 

8  42  35.2 

4.90 

18  24.0 

8 

13  43  34.97 

0.007 

9  13    6.3 

+04» 

16  28.5 

9 

13  37  17.36 

0*938 

8  44  31.0 

4*76 

18  20.4 

9 

13  43  36.94 

0.067 

9  13    2.3 

0.96 

16  24.6  1 

10 

13  37  39.23 

0*890 

8  46  23.3 

4.60 

18  16.8 

10 

13  43  38.19 

0.087 

9  12  54.2 

0.43 

16  20.7 

11 

13  38    0.52 

0.874 

8  48  11.9 

4.46 

18  13.3 

11 

13  43  38.72 

+04W7 

9  12  42.1 

0.68 

16  16.8 

12 

13  38  21.22 

0*860 

8  49  57.0 

4.80 

18    9.7 

12 

13  43  38.54 

-O^^W 

9  12  25.9 

0.76 

16  12.8 

13 

13  38  41.32 

0*89A 

8  51  38.4 

4.16 

18    6.1 

13 

13  43  37.62 

0.068 

9  12    5.7 

<».93 

16    8.8 

14 

13  30    0.82 

0*799 

8  53  16*2 

8.99 

18    2.5 

14 

13  43  35.99 

0*088 

9  11  4M 

m)9 

16    4.9 

15 

13  39  19.71 

0*774 

8  54  50.1 

8.88 

17  58.8 

15 

13  43  33.63 

0*118 

9  11  13.1 

1*96 

16    0.9 

16 

13  39  37.98 

0.748 

8  56  20.4 

8*68 

17  55.1 

16 

13  43  30.55 

o*ia 

9  10  40.7 

\-a 

15  56.9 

17 

13  39  55.61 

9.7M 

8  57  47.0 

8.68 

17  51.5 

17 

13  43  26.75 

0.178 

9  10    4A 

1.69 

15  52.9 

18 

13  40  12.61 

0*096 

8  59    9.8 

8*87 

17  47.8 

18 

13  43  22.23 

0.908 

9    9  24.0 

1.76 

15  48.9 

19 

13  40  28.97 

0.068 

9    0  28.7 

8.00 

17  44.2 

19 

13  43  17.00 

0.388 

9    8  39.7 

1*99 

15  44.9  . 

20 

13  40  44.60 

0*641 

9    1  43.8 

8^)6 

17  40.5 

20 

13  43  11.05 

0.968 

9    7  51.5 

9.09 

15  40.9  ' 

21 

13  40  59.76 

0*614 

9    2  55.0 

9.89 

17  36.8 

21 

13  43    4.39 

0.999 

9    6  59.3 

9.96 

15  36.8 

22 

13  41  14.17 

o.ao6 

9    4    2.4 

9.73 

17  33.1 

22 

13  42  57.02 

0.831 

9    6    3.2 

9.41 

15  32.7  1 

23 

13  41  27.92 

0*659 

9    5    6.0 

9*66 

17  29.4 

23 

13  42  48.95 

0*860 

9    5    3.3 

9.67 

15  28.7  1 

24 

13  41  41.00 

0.6S1 

9    6    5.6 

3.40 

17  25.7 

24 

13  42  40.19 

0*879 

9    3  59.6 

9.78 

15  24.6  ' 

25 

13  41  53.41 

0*601 

9    7    1.3 

9.34 

17  22.0 

25 

13  42  30.74 

0*407 

9    2  52.0 

9.89 

15  20.5 

26 

13  42    5.15 

0*476 

9    7  53.2 

9.08 

17  18.3 

96 

13  42  20.60 

0.486 

9    1  40.7 

8.06 

15  164  1 

27 

13  42  16.21 

0*446 

9    8  41.1 

1.91 

17  US 

27 

13  42    9.79 

0.464 

9    0  25.6 

8.30 

15  12.9 ; 

28 

13  42  26.59 

0-418 

9    9  25.1 

1.76 

17  10.7 

28 

13  41  58.30 

0.409 

8  59    6.8 

8*86 

15    8.1 

29 

13  42  36.2.1 

0S80 

9  10    5.2 

1.69 

17    6.9 

29 

13  41  46.14 

0.690 

8  57  44.3 

8*61 

15    4.0  1 

30 

13  42  45.30 

9*861 

9  10  41.3 

103 

17    3.1 

30 

13  41  33.33 

0.647 

8  56  18.2 

8.66 

14  59.8 

31 

13  42  53.62 

0*883 

9  11  13.4 

1.36 

16  59.3 

31 

13  41  19.86 

0.674 

8  54  48.6 

8*80 

14  56.7 

32 

13  43    1.25 

0808 

-  9  11  41.6 

100 

]6  55.5 

32 

13  41    5.75 

0.601 

-  8  53  15.4 

8.96 

14  51.5 

Day  of  ibt  ll<mtt^ 

Irt. 

nth. 

«Ilt. 

9UL 

Diqr  of  flM  Month, 

lit. 

nth. 

sut. 

9UL  1 

PoUur  SemidiAmeter 

ie.5 

17.1 

17'.6 

N 

18.2 

Polar  Semidiamc 

>ter 

18.2 

18'.7 

19.3 

19.8  ' 

Horizontal  PanOkz 

1.5 

1.6 

1.6 

1.7 

Horizontal  Parall 

lax 

1.7 

•    1.7 

1.8 

1.8 

X 
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GBEE^'WICH  MEAN  TIME. 

MARCH. 

APRIL. 

1 

AannOoa. 

VK.of 

R.A. 
tel 

Hoar. 

rtT^SL 

V«r.of 
Dee. 
fori 

Hour. 

Ueridlea 
PMMge. 

^ 
S 

^fiS?' 

Ver.of 
ItA. 
fori 
Hour. 

^TS!L. 

▼•r.of 
Dee. 
fori 

Hour. 

Meiidlin 
PMMige. 

M«.. 

Pn9H» 

Noem, 

iVben. 

N 

S.61 

AbM. 

iVilMM. 

Nmm, 

It 
6.84 

h    m    1 
13  41  46.14 

• 
(K990 

O      1       « 

--  6  57  44.3 

h     m 
15    4.0 

1 

h    m     i 
13  30  52.96 

i 

1.149 

0      1     i 
-  7  50  11.7 

h    m 
12  51.1 

8 

13  41  33.33 

0.647 

6  56  16.2 

8*86 

14  59.6 

2 

13  30  25.43 

M61 

7  47  26.9 

6.88 

12  46.7 

3 

13  41  19.86 

0*074 

6  54  46.6 

S.80 

14  55.7 

3 

13  29  57.68 

1*160 

7  44  41.1 

6-99 

12  42.3 

4 

13  41    5.73 

0^001 

6  53  15.4 

8.96 

14  51.5 

4 

13  29  29.74 

1*167 

7  41  544 

6.96 

12  37.9 

5 

13  40  51.01 

0*«37 

6  51  36.6 

4*09 

14  47.3 

5 

13  29    1.63 

1*174 

7  39    6.9 

6.99 

12  33.5 

6 

13  40  35.64 

(h608 

6  49  567 

4*94 

14  43.1 

6 

13  26  33.35 

1-181 

7  36  18.7 

7*09 

12  29.1 

7 

13  40  19.65 

0-079 

6  46  15.3 

4*87 

14  36.9 

7 

13  26    4.94 

1.186 

7  33  29.9 

7*04 

12  24.7 

8 

13  40    3.04 

0*704 

6  46  26.6 

4*61 

14  34.7 

8 

13  27  3641 

1*191 

7  80  40.6 

7*06 

12  20.3 

9 

13  39  45.63 

0-799 

6  44  38.6 

4*66 

14  30.5 

9 

13  27    7.77 

1*104 

7  27  50.9 

7*08 

12  15.9 

10 

13  39  26.03 

o.7n 

6  42  45.3 

4*78 

14  26*2 

10 

13  26  38.06 

1-197 

7  25    1.0 

7*08 

12  11.5 

11 

13  39    9.65 

0-777 

8  40  483 

4*91 

14  22.0 

11 

13  26  10.28 

1*900 

7  22  11.1 

7*08 

12    7.1 

12 

13  36  50.69 

0*801 

6  36  49.2 

6*04 

14  17.6 

12 

13  25  41.46 

1*901 

7  19  21.2 

7*08 

12    2.7 

13 

13  36  31.17 

0-834 

6  36  46.5 

6*17 

14  13.5 

13 

13  25  12.68 

1*901 

7  16  314 

7*07 

11  58.3 

14 

13  36  11.10 

0-817 

8  34  40.9 

0.99 

14    9.2 

14 

13  24  43.79 

1-901 

7  13  41.9 

7*06 

11  53.9 

15 

13  37  50.50 

0*800 

832  324 

oai 

14    5.0 

15 

13  24  14.97 

1-900 

7  10  52.7 

7-04 

11  49.5 

16 

13  37  29.37 

o*flei 

8  30  21.1 

0*68 

14    0.7 

16 

13  23  46.19 

1*197 

7    8    4.0 

7*09 

11  45.1 

17 

f  3  37    7.73 

0-019 

8  26    7.1 

6.64 

13  564 

17 

13  23  1747 

1*194 

7    5  15.9 

6*99 

11  40.7 

16 

13  36  45.59 

0-989 

6  25  504 

6*76 

13  52.1 

18 

13  22  46  84 

1-190 

7    2  28.6 

6*96 

11  36.3 

19 

13  36  22.97 

0*009 

8  23  31.1 

6*86 

13  47.7 

19 

13  22  20.31 

1*186 

6  59  42.2 

6*91 

11  31.9 

20 

13  35  59.69 

0-071 

6  21    94 

6*96 

13  43.4 

20 

13  21  51.91 

1*180 

6  66  66.8 

6.86 

11  27.5 

21 

13  35  36.36 

0*080 

8  18  45.3 

8*04 

13  39.1 

21 

13  21  23.65 

1*178 

6  54  12.5 

6.81 

11  23.1 

22 

13  35  12.40 

1*008 

6  16  16.6 

6*14 

13  34.8 

22 

13  20  55.57 

1*106 

0  51  29U> 

6.76 

11  18.7 

23 

13  34  46.03 

1-090 

8  13  50.2 

6*93 

13  304 

23 

13  20  27.67 

1*168 

6  48  47.9 

6.70 

11  14.3 

24 

13  34  23.26 

1*040 

6  11  19.6 

6-81 

13  26.1 

24 

13  19  59.97 

1-149 

6  46    7.7 

6-64 

11    9.9 

25 

13  33  56.11 

1K)00 

6    6  47.0 

'  6.40 

13  21.8 

25 

13  19  32.50 

1*189 

6  43  29.1 

6.67 

11    5.5 

26 

13  33  32.50 

1*070 

8    6  12.4 

0.48 

13  174 

26 

13  19    5.27 

1*199 

6  40  52.2 

6.60 

11    1.1 

27 

13  33    6.73 

1-084 

8    3  36.1 

6.60 

13  13.0 

27 

13  18  38.30 

M18 

6  36  17.1 

6.43 

10  56.7 

28 

13  32  40.55 

1007 

8    0  56.1 

6*61 

13    6.7 

26 

13  18  11.61 

1*106 

6  35  43.9 

6*83 

10  524 

29 

13  .32  14.07 

MOO 

7  58  16.6 

6.67 

13    4.3 

29 

13  17  45.22 

1*098 

6  33  12.7 

6*96 

10  46.0 

30 

13  31  47.30 

1*191 

7  56  37.6 

6.78 

19  59.9 

30 

13  17  19.14 

1*080 

6  30  43.6 

6*16 

10  43.6 

31 

13  31  20.26 

1*189 

7  52  55.3 

6.78 

12  55.5 

31 

13  16  53.36 

1*066 

6  28  16.7 

9<n 

10  39.3 

32 

13  30  52.96 

1-149 

-  7  50  11.7 

6.84 

12  51.1 

32 

13  16  27.96 

1*061 

-  6  %  52.2    6*97 

10  34.9 

m^erOM  Month, 

lit 

11th 

.     Slit. 

Slit 

Dej  or  the  Month, 

lit 

11th. 

«lit 

Slit. 

Polar  SemidiAin 

eter 

liK7 

2011 

20I5 

20'.8 

Polar  Semidiam 

Dter 

2n'.8 

2d'.9 

20.9 

20.7 

Horizontal  Para] 

llax 

1.6 

1.9 

1.9* 

1.9 

Horizontal  Para] 

lax 

1.9 

1.9 

1.9 

1.9 
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GEEEMWICH  MEAN  TIME.                                            1 

MAT. 

JUNE.                                   1 

1 

AMeoflton. 

Vw.of 
R.A. 
fori 

Hoar. 

B^SS^SSL 

?ar.of 
Dee. 
fori 
Hoar. 

Mwldiaii 

1 

AaceDskMLi 

Tw.of 
K.A. 
fori 
Hoar. 

i^SlSS^. 

Vw.oT 
Dee. 
fori 

Hoar. 

1 
IfMidfaa  , 

^ 

pMMge. 

"^ 

Pms^*.    1 

i 

Noon. 

Noon. 
1 

Noon. 

Noon. 

S 

Noon. 

iVbofi. 

Noon. 

Noon. 

i 

h     m     8 

■ 

O      1       u 

H 

h    m 

h 

m     ■ 

■ 

O        1         H 

h     m     i 

1 

13  16  53.38 

1.066 

-  6  28  16*7 

6*07 

10  39.3 

1 

13 

7  29.86 

0*880 

-5  37  56.8 

1.65 

8  28.1 

2 

13  16  27.96 

1.061 

6  25  52.2 

6*97 

10  34.9 

2 

13 

7  21.04 

0*854 

5  37  19.2 

1.48 

8  24.0 

3 

13  16    2.91 

1.086 

6  23  30.0 

5*87 

10  30.6 

3 

13 

7  12.87 

0*837 

5  36  45.7 

1.81 

8  20.0 

4 

13  15  38.23 

1.030 

6  21  10.3 

6*76 

10  2642 

4 

13 

7    5.35 

0*399 

5  36  16*3 

MS 

8  16.0 

5 

13  15  13.93 

1.004 

'6  18  53.2 

6*65 

10  21.9 

5 

13 

6  58.49 

0*379 

5  35  51.1 

0*96 

8  11.9 

6 

13  14  50.03 

0*097 

6  16  38.7 

5*54 

10  17.6 

6 

13 

6  52.28 

0*345 

5  35  30.0 

0.79 

8    7.9 

7 

13  14  26.55 

0.067 

6  14  27.0 

6*43 

10  13.3 

7 

13 

6  46.74 

0*317 

5  35  13.1 

0*63 

8    3.9 

8 

13  14    3.50 

0.051 

6  12  18.1 

5*83 

10    9.0 

8 

13 

6  41.86 

0.189 

5  35    0.3 

0.44 

7  59.9 

9 

13  13  40.89 

0.983 

6  10  12.1 

5*10 

10    4.7 

9 

13 

6  37.65 

0*161 

5  34  51.7 

0*37 

7  55.9 

10 

13  13  18.74 

0.91S 

6    8    9*1 

6*06 

10  .0.4 

10 

13 

6  34.10 

0*184 

5  34  47.2 

+0*10 

7  51.9 

11 

13  12  57.06 

0*808 

6    6    9*2 

4*98 

9  66.1 

11 

13 

6  31.22 

0*106 

5  34  46.9 

-0*07 

7  47.9 

12 

13  12  a5.86 

0.873 

6    4  12.5 

4*80 

9  51.8 

12 

13 

6  29.01 

0*078 

5  34  50*8 

0*34 

7  43.9 

13 

13  12  15.15 

O'MS 

6    2  19.0 

4*66 

9  47.5 

13 

13 

6  27.47 

0*060 

5  34  58.8 

0*49 

7  39.9 

14 

13  11  54.95 

0*880 

6    0  28.9 

4*51 

9  43.2 

14 

13 

6  26.59 

-0.033 

5  35  11.0 

0*50 

7  36.0 

15 

13  11  35.28 

0*808 

5  58  42.1 

4*87 

9  39.0 

15 

13 

6  26.39 

+0*006 

5  35  27.4 

0*77 

7  32.1 

16 

13  11  16.14 

0*786 

5  56  58.7 

4*38 

9  34.8 

16 

13 

6  26.86 

0*088 

6  35  48.0 

0*94 

7  28.2 

17 

13  10  57.54 

9*768 

5  55  18.8 

4*09 

9  30.5 

17 

13 

6  28.01 

0*061 

5  36  12.7 

Ml 

7^.3 

18 

13  10  39.50 

0.740 

5  53  42.5 

8*98 

9  26.3 

18 

13 

6  29.82 

0*060 

5  36  41.6 

1*36 

7  20.4 

19 

13  10  22.02 

0*716 

5  52    9.9 

8*78 

9  22.1 

19 

13 

6  32.30 

0.117 

5  37  14.6 

1*46 

7  16.5 

20 

13  10    5.11 

0*603 

5  50  41.0 

8*68 

9  17.9 

20 

13 

6  35.45 

0.145 

5  37  51.7 

1.68 

7  12.6 

1 

21 

13    9  48.79 

0*667 

5  49  15.8 

8*47 

9*  13.7 

21 

13 

6  39.27 

0*178 

5  38  32.8 

1.79 

1 
7    8.7 

22 

13    9  33.07 

0*643 

5  47  54.4 

8*81 

9    9.5 

22 

13 

6  43.75 

0*300 

5  39  18.0 

1.96 

7    4.9 

23 

13    9  17.95 

0*617 

5  46  36.9 

8*14 

9    5.3 

23 

13 

6  48.88 

0*937 

5  40    7.2 

8*18 

7    1.1 

24 

13    9    3.44 

0*603 

5  45  23.3 

3.98 

9    l.l 

24 

13 

6  54.67 

0*355 

5  41    0.5 

8*80 

6  57.2 

25 

13    8  49^ 

0*666 

5  44  13.5 

9.83 

8  56.9 

25 

13 

7    1.12 

0*983 

5  41  57.7 

9.46 

653.4 

26 

13    8  36.26 

0*540 

5  43    7.7 

9*65 

8  52.8 

26 

13 

7    8.21 

0*809 

5  42  58.9 

9.68 

6  49.6 

27 

13    8  23.61 

0*514 

5  42    5.9 

3.49 

8  48.7 

27 

13 

%  15.95 

0.886 

5  44    4.0 

9.70 

6  45.8 

23 

13    8  11.58 

0*488 

5  41    8.0 

3*88 

8  44.5 

28 

13 

7  24.33 

0.863 

5  45  12.9 

9*95 

6  42.0  1 

29 

13    8    0.19 

0*461 

5  40  14.1 

3*16 

8  40.4 

29 

13 

7  33.35 

0*888 

5  46  25.7 

8*11 

6  38.2 

30 

13    7  49.44 

0*484 

5  39  24.3 

1*90 

8  36.3 

30 

13 

7  43.00 

0*414 

5  47  42.3 

8.97 

6  34.4 

31 

13    7  39.33 

0*407 

5  38  38.5 

1*83 

8  32.2 

31 

13 

7  53.27 

0*441 

5  49    2.8 

8.48 

6  30.7  1 

32 

13    7  29.86 

0*880 

-  5  37  56.8 

1*65 

8  28.1 

32 

13 

8    4.17 

0.467 

-5  50  27.0 

8*56 

6  27.0 

DajoftlwlloDtii, 

tat 

11th. 

Slfi. 

BUL 

DiqrortlMlloDth, 

1ft. 

11th. 

9UL 

Slat. 

17.9  1 

Polar  Semidiamc 

iter 

20".7 

20.4 

■ 
20. 

0 

1915 

Polar  Semidiame 

ter 

19.5 

19*0 

ISA 

Horizontal  Pandl 

lax 

1*9 

1.9 

1. 

3 

1.8 

Horizoiltal  ParaU 

lax 

1*8 

1.8 

1.7 

IJ  \ 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

"8 

1 

^Bsr 

vw.or 

R.A. 
Ibrl 
Hoar. 

Tw4l 

Dm. 
fwl 
Hoar. 

MerkUan 

^ 
^ 

^BST 

Vmt.oT 
ILA. 
tori 
Hoar. 

Hour. 

MsridlMi 
PaMi«e. 

nofm. 

J\nvoit. 

l€00%. 

N0om. 

iVboii. 

lf00H. 

Ifoon. 

Amu. 

N 

7*68 

h    m     ■ 
13    7  53.27 

1 
0*441 

O       1        « 

-549    2.8 

a 
8.48 

h     m 
6  30.7 

1 

h    m     ■ 
13  18    1.38 

• 

1*100 

O       $       11 

-  6  56  59.2 

h    m 
4  38.9 

s 

13    8    4.17 

0*407 

5  50  27.0 

8*68 

6  27.0 

2 

13  18  29.47 

1*180 

7    2    2.6    7*60 

4  35.4 

3 

13    8  15.69 

0-188 

5  51  55.0 

8*74 

6  23.2 

3 

13  18  68.03 

1*199 

7    5    8.6    7*80 

4  32.0 

4 

13    8  27.83 

0.619 

5  53  26.7 

8*89 

6  19.5 

4 

13  19  27.05 

1*918 

7    8  17.1 1    7*90 

4  28.5 

5 

13    8  40.59 

0*644 

5  55    2.0 

4*04 

6  15.8 

5 

13  19  56.53 

1.988 

7  11  28.1 

8*00 

4  25.1 

6 

13    8  53.96 

0*609 

5  56  41.0 

4*90 

6  12.1 

6 

13  20  26.47 

1*397 

7  14  41.5 

8*10 

4  21.7 

7 

13    9    7.92'  0.M4 

5  58  23.6 

4*86 

6    &A 

7 

13  20  56.87 

1*976 

7  17  67.3|    8*90 

4  18.3 

8 

13    9  22.49    0^19 

6    0    9.8 

4*60 

6    4.7 

8 

13  21  27.72    1.304 

7  21  15.5;   8*80 

4  14.9 

0 

13    9  37.66    0.6U 

6    1  59.6 

4*06 

6    1.0 

9 

13  21  59.00 

1*818 

7  24  36.0    8*40 

4  11.5 

10 

13    9  53.43 

0*609 

6    3  52.9 

4*79 

5  57.3 

10 

13  22  30.73 

1*881 

7  27  58.8 

8.40 

4    8.1 

11 

13  10    9.79 

0-094 

6    5  49.6 

4*98 

5  53.6 

11 

13  23    2.89 

1*840 

7  31  23.8 

8*68 

4    4.7 

12 

13  10  26.74 

0*718 

6    7  49.8 

6*08 

5  50.0 

12 

13  23  35.47 

1*866 

7  34  50.9 

8*66 

4    1.3 

13 

13  10  44.27 

0-743 

6    9  53.5 

5.39 

5  46*4 

13 

13  24    8.48 

1*884 

7  38  20.3    8*76 

3  57.9 

14 

13  11    2.37 

0-708 

6  12    0.5 

6*86 

5  42*8 

14 

13  24  41.91 

1.401 

7  41  51.8[   8*86 

3  54.5 

15 

13  11  21.05 

0*790 

6  14  10.9 

6*60 

5  39.2 

15 

13  25  15.76 

1*418 

7  45  25.3    8*08 

3  51.1 

16 

13  11  40.31 

0*814 

6  16  24.6 

6*64 

5  35.5 

16 

13  25  50.01 

1*486 

7  49    0.8    9*03 

3  47.8  t 

17 

13  12    0.13 

0*887 

6  18  41.6 

6*77 

5  31.9 

17 

13  26  24.66 

1*461 

7  52  38.3    9*10 

3  44.5 

18 

13  12  20.51 

0*000 

6  21     1.9 

6*91 

5  28.3 

18 

13  26  59  71" 

1*467 

7  56  17.8    9*18 

3  41.1 

19 

13  12  41.44 

0*888 

6  23  25.3 

6*04 

5  24.8 

19 

13  27  35.1  r,!    1.488 

7  59  59.2    9.96 

3  37.7 

20 

13  13    2.90 

0*900 

6^51.8 

6*17 

5  21.2 

20 

13  28  10*96 

,1*600 

8    3  42.4    904 

3  34.4 

21 

13  13  24.96 

0*999 

6  28  21.4 

6*80 

5  17.6 

21 

13  28  47.19 

1*616 

8    7  27.4    9.41 

3  31.1 

22 

13  13  47.52 

0961 

6  30  54.1 

6*48 

5  14.0 

22 

13  29  23.76 

1*681 

8  11   14.2,    9.48 

3  27.7 

23 

13  14  10.62 

0*978 

6  33  29.8 

6.66 

5  lOJJ 

23 

13  30    0.70 

1*647 

8  15    2.7 

9.66 

3  24.4 

JM 

13  14  34.24 

0*996 

6  36    8.5 

6.67 

5    7.0 

24 

13  30  38.01 

1*669 

8  18  52.9 

9*69 

3  21.1 

25 

13  14  58.38 

1*010 

6  38  50.1 

6*79 

5    3.5 

25 

13  31  15.67 

1*676 

8  22  44.7 

9^ 

3  17.8 

26 

13  15  23.03 

1*087 

6  41  34.5 

6*91 

4  59.9 

26 

13  31  53.68 

1*690 

8  26  38.1 

9*76 

3  14.5 

27 

13  15  48.19 

1*066 

6  44  21.8 

7*08 

4  56*4 

27 

13  32  32.03 

1*606 

8  30  33.0 

9.81 

3  11.2 

28 

13  16  13.85 

1*079 

6  47  11.9 

T.14 

4  52*9 

28 

13  33  10.73 

1*619 

8  34  29.4    9.88 

3    7.9 

29 

13  16  40.00 

1*100 

6  50    4.7 

7*36 

4  49*4 

29 

13  33  49.77 

1*688 

8  38  27.3    9.94 

3    4.6 

30 

13  17    6.65 

1*190 

6  53    0.2 

T.86 

4  45.9 

30 

13  34  29.14 

1*647 

8  42  26.6  10.00 

3    1.3 

31 

13  17  33.77 

1*140 

6  56  68.4 

T.47 

4  42.4 

31 

13  35    8.83 

1*609 

8  46  274  10*06 

^58.0 

32 

\  13  19    1.38 

1*100 

-  6  58  59.^ 

T.68 

4  38.9 

32 

13  35  48.84 

1*674 

-  8  50  29JS  10*13 

2  54.8 

DqrortheHODtb, 

lit 

11th. 

Mft 

81M. 

DK7  or  tlw  Month, 

ift 

11th. 

ntBL 

31tt. 

Polar  Semidiainelcr 

17'.9 

17.4 

16.9 

lii 

IM 

16*0 

15.6 

isls 

Horiiontel  ParmllAx 


1.7 

1.6 

1.6 

1.5 

HorizoDtai  ParaUttx 

1.5 

1*5 

1.4 

1.4 

30 
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GBEEMWICH  MEAN  TTMR.                                          | 

SEPTEMBEB. 

OCTOBER. 

1 

^sssr 

Tar.  of 
R.A. 
fori 
Hoar. 

Deelmi^ii. 

Var.ori 

Dm. 

fori 

Hoar.    MeridUa 

1 

^ffiST* 

Var.  of 
K.A. 
fori 
Hour. 

i£ZSL 

Var.oT 
Dm. 
fori 

Honr. 

MeridiM 

>S 

PMMge. 

>? 

PlMiC*. 

s 

Noon, 

Noon. 

Noon. 

Noon. 

^ 

Noon. 

Noon. 

Noon. 

A'OMI. 

h     m     - 

■ 

O      1       u 

M 

h    m 

h     m     a 

• 

0       t        K 

to     m 

1 

13  35  48.84 

1.674 

-  8  50  29.5 

10.13 

2  54.8 

1 

13  57  57.47 

1.985 

-11  59    1.1 

11-07 

1  18.9 

2 

13  36  29.18 

1.087 

8  54  33.0 

10*17 

2  51^ 

2 

13  58  45.23 

1*998 

11    3  26.9 

11*08 

1  15.7 

3 

13  37    9.83 

1*700 

8  58  37.8 

10*33 

2  48.2 

3 

13  59  33.18 

3.000 

11    7  52.8 

11.08 

1  12.6 

4 

13^  37  50.80 

1.713 

9    2  43.8 

10.37 

2  45.0 

4 

14     0  21.30 

9*008 

11  12  18^ 

11-09 

1    9.5 

5 

13  38  32.07 

1.735 

9    6  51.0 

10*83 

2  41.7 

5 

14     1     9.59 

9*0]5 

11  16.45.1 

11.00 

1    6.4 

6 

13  39  13.64 

1.788 
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GREENWICH  MEAN  TIME. 
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GBSENWICH  MEAN  TIME. 
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GREENWICH  MEAN  TIME. 

SEPTEMBER. 

OCTOBER. 

'S 

AaetmOoa. 

R.A. 
ft»rl 
Hour. 

B^IGSSL 

Tar.of 
Dee. 
fori 
Hour. 

MeridiMi 

i 

Var.of 
K.A. 
fori 
Hour. 

»iSfiSEl 

Dee. 
fori 

Hour. 

MerUbD 
PMMge. 

^ 

Notm, 

Nbmu 

NOOIL. 

No^ 

s 

I^ 

H^ 

^won. 

Notm. 

■ 
7*33 

1 

h     m     • 
12  21  31.06 

1.047 

O       1        M 

+  0    355.4 

u 
0.07 

h    m 
1  40.7 

I 

h    m    • 
12  34  44.85 

1 

1.104 

O       f        u 
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h     m 
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2 

12  21  56.26 

14m 

+  0    1    7.8 
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1  37.1 

2 

12  35  12.06 
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1  25  10.3 

7*83 

23  48.9 

3 

12  22  21.58 

14)67 

-  0    1  40.4 

T^J 

1  33.6 

3 

12  35  39.27 
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1  28    3.4 

7*31 

23  45.4 

4 

12  22  47.02 
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0    4  29.2 
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1  30.1 

4 

12  36    6.48 
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23  41.9 
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7*07 
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12  23  38.24 

1*073 

0  10    8.5 

1.00 

1  23.1 

6 

12  37    0.90 
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1*080 

0  15  49.6 
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Oraeowioh 
HUanNooD. 

Y. 
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Otwnwteh 
MmuNooii. 

X. 

Y. 

z. 

Jan.  1 
2 
3 

4 
5 

d 
1 
2 
3 
4 
5 

+.1817474 
.198JK)34 
.2159969 
iO30234 
iJ499774 

—.8864470 
.8833404 
.8799602 
.8763077 
.8723840 

-.3846299 
3832829 
.3818172 
.3802330 
.3785310 

Mar.] 
2 
3 

4 
5 

d 
60 
61 
62 
63 
64 

+.9342152 
.9401075 
.9457153 
.9510377 
.9560734 

—.3043063 
5ft93444 
5742939 
5591611 
5439503 

—.1320439 
.1255.515 
.1190214 
J124554 
a058553 

6 

7 

8 

9 

10 

6 

7 

8 

9 

10 

+.2668544 
J2836492 
.3003569 
.3169726 
.3334911 

—.8681901 
.8637272 

.8589964 
.8539992 
.8487369 

—.3767120 
.3747763 
.3727241 
.3705560 

'  .3682726 

6 

7 

8 

9 

10 

65 
66 
67 
68 
69 
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.9652801 
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.9733253 
.9769096 
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.1824149 
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jodaseii  ; 
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.0724125 

11 
12 
13 
14 
15 

11 
12 
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14 
15 
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—.3658745 
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.3579985 
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11 
12 
13 
14 
15 

70 
71 
72 
73 
74 
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.9658974 
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.9904072 

-.1512935 
.1356601 
.1199846 
.1042718 
.0885261 
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.0588646 
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.0452437 
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16 
17 

18 
19 
20 

16 
17 

18 
19 
20 

+.4302757 
.4459706 
.4615269 
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—.8116738 
.8045975 
.7972699 
.7896933 
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—.3521872 
.3491159 
.3459357 
.3426476 
.3392528 

16 
17 

18 
19 
20 

75 
76 

77 
78 
79 
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.9937242 
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22 
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i 
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25 
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..3246297 
.3207191 

21 
22 
23 

24 
25 

80 
81 
82 
83 

84 

+.9967665 
.9967768 
.9964893 
.9959034 
.9950198 

+.0063609 
.0221971 
.0380259 
0538419 
.0696404 

+.0027609  ! 
.0096318 
.0164994 
.0239614 
.0302157 

26 
27 
28 

29 
30 

26 
27 

28 
29 
30 

+.5803894 
.5944781 
.6083813 
.6220952 
.6356159 

—.7299112 
.7204434 
.7107537 
.7008453 
.6907213 

—.3167094 
.3126021 
.9083983 

.3040996 
J2997075 

26 
27 

28 
29 
30 

85 
86 

87 
88 
89 

+.9938394 
.9923633 
.9905924 
.9885279 
.9861712 

+.0854166 
.1011660 
.1168840 
.1325661 
^482075 

+.0370604 
X>438935 
.0507130 
.0575169 
.0643034 

31 

Feb.  1 

2 

3 

4 

31 
32 
33 
34 
35 

+.6489396 
.6620633 
.6749829 
.6876949 
.7001955 

—.6803849 
.6698395 
.6590887 
.6481357 
.6369638 

—5952233 

i2906483 
.2859840 
i2812318 
i2763932 

31 

Apr.  1 

2 

3 

4 

90 
91 
92 
93 
94 

+.9635234 
.9805857 
.9773591 
.9738449 
.9700443 

+.1638036 
a793504 
.1948438 
5102798 
5256540 

+.0710705 
.0778163 
.0845390 
.0912370 
.0979064  i 

5 
6 
7 

8 
9 

36 
37 
38 
39 

40 

+.7124811 
.7245484 
.7363939 
.7480143 
.7594060 

—.6256362 
.6140961 
.6023669 
.5904520 
.5783549 

-J2714695 
ii664621 
.2613726 
.2562025 
i2509533 

6 
6 

7 
8 
9 

95 
96 
97 

98 
99 

+.9659587 
.9615897 
.9569384 
.9520061 
.9467939 

+5409622 
5562000 
5713634 
5864482 
.9014502 

+1046512 
J111634 
J177433 
J242892 
J307993 

10 
11 
12 
13 
14 

41 
42 
43 
44 

45 

+.7705655 
.7814891 
.7921731 

.8026142 
.8128092 

— iJ660791 
J>5362dl 
.5410059 
.5282160 
.5152622 

— J2456265 
J2402234 
i»47456 
J2291951 
5235737 

10 
11 
12 
13 
14 

100 
101 
102 
103 
104 

+.9413033 
..9355357 
.9294929 
.9231767 
.9165889 

+.3163652 
.3311888 
.3459166 
.3605441 
.3750667 

+J372718 
.1437045 
1500953 
J564423 
J627437 

15 
16 
17 

18 
19 

46 
47 

48 
49 
50 

+.8227550 
.8324478 
.8418843 
.8510617 
.8599772 

—5021485 
.4888?.)0 
.4754587 
.4618923 
.4481840 

^5178831 
512125^ 
ii063020 
5004154 
.1944673 

15 
16 
17 

18 
19 

105 
106 
107 
108 
109 

+.9097315 
.9026063 
.8952156 
.8875619 
.8796477 

+.3894801 
.4037800 
.4179619 
.4320217 
.4459550 

.+.1689975 
.1752090 
.1813663 
.1874555 
1935006 

20 
21 
22 
23 
24 

51 
52 
53 
54 
55 

+.8686281 
.8770118 
.8551258 
.«i>29680 
.9005366 

—.4343380 
.4203590 
.4062518 
.3920211 
.3776716 

^.1884595 
.1823941 
.1762733 
.1700992 
J638737 

20 
21 
22 

23 
24 

110 
111 
112 
113 
114 

+.8n4758 
.86304!)2 
.8543710 
.8454442 
.8362718 

+.4597573 
.4734241 
.4869513 
.5003355 
.6135729 

.2054176 
5112864 
5170930 
5228961 

25 

28 
29 

56 
57 
58 
59 
60 

+i»78297 
i)148458 
.9215831 
il280400 
.934'J152 

—.3632082 
.3486356 
.3339584 
.3191811 

.3043083 

-.1576966 
.1512761 
.1449081 
.1384967 
J320439 

25 

1^ 

28 
29 

115 
116 
117 
118 
U9 

+.8268571 
.8172032 
.8073134 
.7971910 
.7868394 

+.5266600 
.6395933 
.6523692 
.5649841 
.6774348 

+5285141 
5341254 
5396688 
5451421 
5505444 

90 
31 

61 
_§2 

+.9401075 
+^9457153 

—.2893444 
— J2742939 

—.1255515 
^-.1190214 

30 
31 

120 
121 

+.7762617 
j«-.7654615 

+589n81 
+.601^09 

+556874a 
+5611903 
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Oneawieh 
BUmMooo. 

X. 

Y. 

Z. 

OrMOwteh 
MmuNood. 

X. 

Y. 

Z. 

Bin  J  1 

2 
3 
4 
5 

121 
122 
123 
124 
125 

+.7654615 
.7544418 
.7432i>58 
.7317564 

.7200968 

+.6018309 
.6137704 
.6255337 
.6371179 
.6485199 

+JK11303 
J%63114 
J2714160 
.2764429 

J2813908 

July  1 
2 
3 
4 
5 

d 
182 
183 
184 
185 
186 

—.1608155 
.1774911 
.1941174 

i2272046 

+  9209654 
i)183903 
.9155579 
.9124687 
.9091235 

+.3996025 
.3964858 
.3972571 
.3959168 
.3944653 

6 

7 

8 

9 

10 

126 
127 
128 
129 

130 

H-.7082303 
.6961603 
.6838899 
.6714225 
.6587614 

+.6597366 
.6707647 
.6816013 
.6922435 

.7026882 

+i2862583 

i2910440 
.2957465 
.3003645  . 
.3048967 

6 

7 

8 

9 

10 

187 

188 
189 
190 
191 

— JM36568 
J2600417 
J2763548 
ja»25917 
.3087476 

+.905.'>231 
iK)16682 
.8975596 
.8931979 

.6885838 

+.3929029 
.3912300 
.3894469 
.3875541 
.3855517 

11 
12 
13 
14 
15 

131 
132 
133 
134 
135 

+.6459100 
£328717 
.6196502 
.6062496 

.5926740 

+.7129324 
.7229730 
.7328069 
.7424309 
.7518422 

+.3093417 
.3136982 
.3179649 
.3221404 
.3262234 

11 
12 
13 
14 
15 

192 

193 
194 

195 
196 

—.3248177 
.3407973 
.3566815 
.3724654 
.3881441 

+.8837184 
.8786031 
.8732391 
.8676274 
.8617697 

+.3834402 
.3812199 
.3788915 
.3764558 
.3739137 

16 
17 
18 

19 
20 

136 
137 
138 
139 
140 

+.5789276 
.5650146 
.5509393 
.5367061 
.5223193 

+.7610379 
.7700150 
.7787708 
.7«73030 
.7956092 

+.3302126 
.3341069 
.3379053 
.3416067 
.3452099 

16 
17 

18 
19 
20 

197 

198 
199 
200 
201 

—.4037130 
.4191673 
4345028 
.4497142 
4647^1 

+.8556678 
.8493231 
.8427374 
.8359131 

.8288525 

+.3712657 
.3685124 
.3656547 
.3626937 
.3596306 

21 
22 
23 
24 
25 

141 
142 
143 
144 
.145 

+.5077834 
.4931029 
.4782825 
.4633269 
.4482407 

+.8036869 
.8115338 
.8191480 
.8265278 
.8336714 

+.3487140 
.3521182 
.3554216 
.3586233 
.3617228 

81 
22 
23 
24 
25 

202 

203 
204 
205 
206 

—4797471 
4945601 
.5092320 
.5237588 
.5381365 

+.8215581 
.8140321 

.8062768 
7982944 
.7900874 

+.3564661 
.3532011 
.3498366 
.3463737 
.3428135 

26 
27 
28 

29 
30 

146 
147 
148 

149 
150 

+.4330287 
.4176952 
.4022444 
.3866810 
.3710094 

+.8405774 
U3472444 
.8536707 
.8598549 
.8657958 

+.3647194 
.3676124 
.3704010 
.3730846 
.3756627 

26 
27 
28 
29 

30 

207 
208 
209 
210 
211 

—.5523614 
.5664297 
.5803377 
.5940819 
.6076587 

+.7816582 
.7730095 
.7641440 
.7550639 
.7457716 

+.3391570 
.3354053 
.3315593 
.3276201 
.3235887 

31 

June  1 

2 

3 

4 

151 
152 
153 
154 
155 

+.3552337 
.3393580 
.3233864 
.3073235 
.2911736 

+.8714921 
.8769422 
.8821449 
.8870991 
.8918035 

+.3781347 
.3805000 
.3827582 
.3849085 
.3869503 

31 

Ang.l 

2 

3 

4 

212 
213 
214 
215 
216 

—.6210644 
.6342955 
.6473483 
.6602191 
.6729044 

+.7362695 
.7265602 
.7166462 
.7065297 
.6962130 

+.3194661 
.3152535 
.3109520 
.3065625 
.3020859 

5 
6 

7 
8 
9 

156 
157 
158 
159 
160 

+J2749410 
.2586299 
J2422446 
J2257893 
2092685 

+.8962567 
.9004577 
.9044054 
.9080984 
.9115352 

+.3888829 
.3907059 
.3924188 
.3940210 
.3955119 

5 
6 

7 
8 
9 

217 
218 
219 
220 
221 

—.6854003 
.6977030 
.7098089 
.7217145 
.7334161 

+.6856JJ84 
.6749886 
J6640862 
.6529941 
.6417154 

+i»75233 
.2928757 
iiR81444 
.2833308 
.2784363 

10 
11 
12 
13 
14 

161 
162 
163 
164 
165 

+.1926869 
1760491 
.1593601 
1426249 
0258485 

+.9147145 
.9176349 
.9202954 
.9226951 
.9248333 

+.3968909 
.3981575 
.3993113 
4003520 
.4012792 

10 
•  11 
12 
13 
14 

222 
223 
224 
22S 
226 

-.7449097 
.7561912 
.7672569 
.7781033 
.7887270 

+.6302528 
.6186096 
.6067889 
.6947940 
.5826286 

+  2734621 
.2684097 
i»»32804 
.2580755 
.2527968 

15 
16 
17 

18 
19 

166 
167 
168 
169 
170 

+.1090358 
.0921918 
.0753216 
.0584302 
0)415228 

+.9267094 
.9283227 
.9296727 
.9307590 
.9315812 

+.4020926 
.4027919 
.4033769 
.4038476 
.4042039 

15 
16 
17 
18 
19 

227 
228 
229 
230 
231 

—.7991250 
.8092938 
.8192296 
i«289302 
.8383924 

+.5702962 
.5578002 
.5451445 
.5323334 
.5193707 

+JM74459 
J2420243 
i»65335 
i»09751 
J2253510 

20 
21 
22 
23 
24 

171 
172 
173 
174 
175 

+.0246047 

+.0076810 

—.0092434 

.0261636 

.0430748 

+.9321396 
.9324342 
.9324652 
.9322329 
.9317378 

+.4044458 
.4045734 
.4045869 
.4044864 
4042720 

20 
21 

23 
24 

232 
233 
234 
235 
236 

—3476136 
.8565911 
.8653227 
.8738060 
.8820385 

+.5062600 
.4930052 
.4796104 
.4660796 
.4524169 

+.2196631 
iil39129 
J2081018 
.2022314 
J963037 

25 
26 
27 
28 

29 

176 
177 

178 
179 

180 

—.0599725 
.0768520 
.0937085 
.1105374 
.1273343 

+.9309806 
.9299617 
.9286818 
.i)271416 
.9253417 

+.4039439 
.4035024 
.4029477 
.4022800 
.4014997 

25 
26 
27 

28 
29 

237 
238 
239 
240 
241 

—.8900180 
.8977424 
.9052098 
i)124184 
.9193660 

+4386262 
424ni3 
.4106753 
.3965234 
.3822579 

+.1903207 
.1842837 
.1781940 
.1720534 
1658637 

30 
31 

181 
182 

—.1440951 
—.1608155 

+.9232828 
+.9209654 

+.4006072 
+^39960^_ 

30 
31 

242 
243 

—.9260506 
— .S«24702 

+.3678830 
+.3534025 

+.1596263 
+.1533427 
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.  MwrnNooB. 

X. 

Y. 

X. 

MmuNooii. 

X. 

Y. 

Z. 

Septl 

d 

244 

—.9386228 

+.3388196 

+.1470149 

Not.  1 

d 
805 

—.7752102 

—.5676406 

-5462971 

^   2 

245 

.9445062 

.3241388 

.1406446 

9 

306 

.7640822 

•  .571)8513 

5515918 

3 

246 

.9501185 

.3093636 

J342333 

3 

307 

.7527218 

.5.918787 

5568107 

4 

247 

.9654576 

i3944963 

.1277827 

4 

308 

.7411318 

.6037277 

5619520 

5 

248 

.9605215 

iJ795467 

.1212947 

5 

309 

.7293153 

.6153942 

5670137 

6 

249 

—.9653082 

-1-^3645129 

+J147710 

6 

310 

"..7172754 

-.6268741 

—5719941 

7 

250 

.9696156 

J2494010 

.1082134 

7 

311 

.7050157 

.6381636 

5768918 

8 

251 

.9740418 

.2342153 

.1016239 

8 

312 

.6925396 

.6492584 

5817063 

9 

fS2 

.9779850 

J2189604 

.0950045 

9 

313 

.6798508 

.6601553 

5H64328 

10 

253 

.9616433 

i»36409 

.0883570 

10 

314 

.6660631 

.6708500 

5910725 

11 

254 

—.9850154 

+.1882609 

+.0616836 

11 

315 

—.6538504 

—.6813388 

— 596G226 

12 

255 

.9881004 

.172825^ 

.0749864 

12 

316 

.6405471 

.6916184 

5000819 

13 

256 

.990896^ 

.1573390 

.0682673 

13 

317 

.6270474 

.7016856 

5044491 

14 

257 

.9934027 

.1418067 

.0615284 

14 

318 

.6133556 

.7115368 

5067228 

15 

258 

.9956177 

.1262333 

.0647718 

15 

319 

J5994764 

.7211688 

5129016 

16 

259 

—.9975411 

+.1106239 

+.0479996 

16 

320 

—.5854142 

—.7305785 

-5169841 

17 

260 

.9991724 

.0949831 

.0412137 

17 

321 

.5711734 

.7397630 

5209687 

18 

261 

1.0005107 

.0793155 

.0344163 

18 

322 

.5567585 

.7487193 

.3248542 

19 

262 

1.0015558 

.0636260 

.0276095 

19 

323 

.54^740 

.7574446 

5286396 

20 

263 

1.0023076 

.0479193 

.0207952 

20 

324 

.5274244 

.7659364 

5323241 

21 

264 

-1.0027661 

+.0322001 

+.0130753 

21 

825 

—.5125143 

-.7741924 

—.3359066 

22 

265 

1.0029312 

.0164730 

.  .0071518 

22 

326 

.4974483 

.7822107 

5398862 

23 

266 

1.0028028 

+.0007425 

+.0003268 

23 

327 

.4822308 

.7899890 

5427618 

24 

267 

li)023812 

—.0149870 

—.0064979 

24 

328 

.4668662 

7975252 

5460322 

25 

268 

1.0016666 

.0307113 

.0133204 

25 

329 

.4513589 

.8048m 

5491963 

26 

269 

-1.0006589 

— i)464258 

—.0201388 

26 

830 

—.4357135 

-.8118622 

-5522533 

27 

270 

i)903584 

.0621261 

.0269513 

27 

331 

4199345 

.8186583 

.3552022 

28 

271 

.9977653 

.0778079 

.0337561 

28 

332 

.4040260 

.8252033 

5580424 

29 

272 

il958799 

.0934673 

.0405512 

29 

333 

.3879926 

.8314951 

5607730 

30 

273 

.9937022 

.1090998 

/M73348 

30 

334 

.3718387 

.8374317 

5633929 

Dot  1 

274 

-.9912324 

—.1247009 

—.0541049 

Dec  1 

335 

-.3555690 

—.8433111 

—.3659010 

2 

275 

.9884705 

.1402662 

.0608595 

2 

336 

.3391883 

-8488307 

56829G2 

3 

276 

.9854172 

.1657916 

.0675965 

3 

337 

.3227013 

.8540884 

5706776 

4 

277 

.9820725 

.1712727 

.0743141 

4 

338 

.3061126 

.8590824 

5727441 

5 

278 

.9784367 

.1867042 

.0810102 

5 

339 

5894275 

.8638108 

5747948 

6 

279 

—.9745103 

-j«)20ei9 

—.0876827 

6 

840 

—5726612 

—.8682715 

—5767292 

7 

280 

.9702938 

5174011 

.0943298 

7 

341 

5557890 

.8724627 

5785467 

8 

281 

.9657880 

J2326568 

.1009493 

8 

342 

5388465 

.8763828 

5802465 

9 

282 

J609938 

J2478443 

.1075390 

9 

343 

5218293 

.8800302 

5818281 

10 

283 

.9559122 

iae39589 

1140966 

10 

344 

5047426 

.8834033 

5832910 

11 

284 

—.9505445 

—5779956 

—.1206201 

11 

845 

—.1875018 

—.8865009 

—.3846345 

12 

285 

.9448919 

5929492 

.1271076 

12 

346 

.1703825 

.8893221 

5858580 

13 

286 

i)389559 

.3078148 

.1335570 

13 

347 

.1531204 

.8918660 

5869613 

14 

2ri7 

i)327382 

.3225875 

.1399662 

14 

348 

.1358113 

.8941318 

5871M40 

15 

288 

.9262408 

.3372627 

.1463331 

15 

349 

.1184613 

.8961186 

5888057 

16 

289 

—.9194655 

—.3518359 

—.1526558 

16 

850 

—.1010762 

—.8978258 

-5895464 

17 

290 

.9124144 

.3663026 

.1589323 

17 

351 

.0836616 

.8992533 

5901660 

18 

291 

.9050897 

.3806582 

.1651605 

18 

a52 

.0662224 

5004010 

5906643 

19 

292 

.8974938 

.3948981 

.1713385 

19 

353 

.0487640 

5012688 

5910413 

20 

293 

.8896291 

4090178 

.1774645 

20 

354 

.0312!»19 

5018568 

5912969 

21 

294 

—.8814983 

-4230136 

—.1835369 

21 

855 

—.0138117 

—5021650 

—5914313 

22 

295 

.8731037 

4368815 

1895539 

22 

356 

+.0036716 

5021937 

5914444 

23 

206 

.8644481 

4606171 

.1955136 

23 

357 

.0211529 

5019431 

5913363 

24 

297 

.8555.340 

4642164 

5014143 

24 

358 

X>386270 

5014133 

5911071 

25 

298 

.8463636 

4776756 

5072545 

25 

359 

.0560887 

5006044 

5007567 

26 

299 

—.8369394 

-4909909 

—5130325 

96 

360 

+.0735331 

—5996165 

-5902862 

27 

300 

.8272640 

J5041586 

5187464 

27 

361 

.0909552 

.8961500 

5896928 

28 

301 

.8173400 

.6171750 

5243946 

28 

362 

J083498 

5965052 

588!>796 

89 

302 

.8071702 

.5300362 

5299755 

29 

363 

.1257118 

5945825 

5881453 

30 

303 

.7967570 

.5427382 

5354873 

30 

364 

1430360 

5923822 

5871905 

81 

304 

—.7861028 

—5552773 

-5409284 

31 

865 

+.1603171 

—5899047 

—.3861153 

32 

3^ 

—.7752102 

—.5676496 

-5462971 

32 

_866 

+.1775498 

—.8871504 

—5849198 

\. 
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FOR  GREENWICH  MEAN  NOON  AND 

MIDNIGHT 

JANUARY. 

FEBRUARY.              | 

MARCH.                  1 

Month. 

Trae  Longitod*. 

Latitode. 

Troe  LongHiMto. 

lAtttode. 

True  LongiCiida. 

Utltode. 

1.0 

6fl^2^1 

+1°26  36J2 

10^  17  2d.o 

—2°  36'    O.*! 

113''  3ji  12''.0 

—3°  20  42.'^ 

1.5 

67  12  12.1 

0  48  40.0 

111  15  14.8 

3    2  28.4 

119  32  235 

3  43    8.0 

2.0 

73    6  12.0 

4-0  16  185 

117  14  57.1 

3  27    1j6 

125  35  20.9 

4    3  11.7 

2.5 

78  59  48.6 

-0  16  1Q.4 

123  16  53.3 

3  49  22.3 

131  41  24.7 

4  20  375 

3.0 

84  53  22.8 

0  48  26.4 

129  21  145 

4    9  14.1 

137  50  50.7 

4  35    9.6 

3.5 

90  47  13.7 

1  20  10.9 

135  28    95 

4  26  20.7 

144    3  50.4 

4  46  33.3 

4.0 

96  41  38.3 

1  51    45 

141  37  43.4 

4  40  27.1 

150  20  305 

4  54  35.4 

4.5 

102  36  52.4 

2  20  485 

147  50    1.0 

4  51  20.3 

156  40  52.3 

4  59    4.0 

6.0 

108  33  10.4 

2  49    3.8 

164    5    4.4 

4  58  48.8 

163    4  555 

4  59  49.8 

5.5 

.    114  30  45.6 

3  15  32.8 

160  22  555 

6    2  42.7 

169  32  33.4 

4  56  455 

6.0 

120  29  50.0 

3  39  57.9 

166  43  35.0 

5    2  54.1 

176    3  37.7 

4  49  485 

6.5 

126  30  36.3 

4    2    25 

173    7    45 

.  4  59  185 

182  37  58.1 

4  38  56.4 

7.0 

132  33  17.0 

4  21  29.6 

179  33  26.7 

4  51  53.6 

189  15  225 

4  24  13.6 

7.5 

138  38    4.7 

4  38    6.8 

186    2  43.7 

4  40  39.9 

195  55  38.0 

4    5  47.1 

8.0 

144  45  11.7 

4  51  37.1 

192  34  69.4 

4  25  40.8 

202  38  32.6 

3  43  47.9 

8.5 

150  54  52.3 

5    1  51.6 

199  10  20.3 

4    7    25 

209  23  54.1 

3  18  30.6 

9.0 

157    7  22.7 

5    8  38.3 

205  48  53.9 

3  44  54.7 

216  11  32.9 

2  50  13.9 

9.5 

163  22  58.0 

5  11  47.8 

212  30  46.0 

3  19  29.7 

223    1  21.3 

2  19  19.6 

10.0 

169  41  55.2 

6  11  125 

219  16  12.1 

2  51    35 

229  53  13.9 

1  46  12.6 

105 

176    4  32.7 

5    6  47.3 

226    5  15.6 

2  19  55^ 

236  47    6.1 

1  11  20.6 

11.0 

182  31  10.0 

4  58  28.3 

232  58    7.3 

1  46  27.9 

243  42  565 

-0  35  13.9 

11.5 

189    2    6.0 

4  46  13.4 

239  54  55.0 

1  11    6.6 

250  40  425 

-M)    1  35.7 

12.0 

195  37  40.7 

4  30    4.1 

246  55  435 

-0  34  21.6 

257  40  24.1 

0  38  34.7 

12.5 

2J2  18  12.8 

4  10    3.7 

254    0  315 

4-0    3  15.7 

264  41  59.6 

1  15    8.9 

13.0 

209    3  58.4 

3  46  195 

261    9  14.8 

0  41    95 

271  45  25.8 

1  50  43.1 

13.5 

215  55  11.0 

3  19    2.3 

268  21  415 

1  18  40.6 

278  50  365 

2  24  42.7 

14.0 

222  52    2.5 

2  48  27.8 

275  37  31.3 

1  55  11.4 

285  57  22.0 

2  56  33.9 

14.5 

22'»  54  36.0 

2  14  55.8 

282  56  16.6 

2  30    05 

293    5  285 

3  25  44.3 

15.0 

237    2  49.8 

1  38  53.3 

290  17  205 

3    2  275 

300  14  36.1 

3  51  43.7 

15J> 

244  16  33.0 

1    0  495 

297  39  57.7 

3  31  56.3 

307  24  20.4 

4  14    5.4 

16.0 

251  35  25.0* 

-0  21  20.4 

305    3  155 

3  57  51.7 

314  34  12.0 

4  32  26.6 

16.5 

258  58  56.3 

H-0  18  52.7 

312  26  16.7 

4  19  45.7 

321  43  355 

4  46  29.0 

17.0 

266  26  255 

0  50    6.3 

319  47  58.8 

4  37  14.9 

328  51  52.4 

4  56    0.3 

17.5 

273  57    3.3 

1  38  325 

327    7  205 

4  50    3.3 

335  58  225 

5    0  53.4 

18.0 

281  29  48.1 

2  16  22.6 

334  23  22.1 

4  58    25 

343    2  22.9 

6    1    7.7 

18.5 

289    3  34.0 

2  51  50Jd 

341  35    7.7 

5    1  10.3 

350    3  14.0 

4  56  485 

19.0 

2)6  37    8.6 

3  24  15.4 

348  41  49.8 

4  59  33.9 

357    0  17.4 

4  48    6.4 

195 

304    9  16.8 

3  52  57.7 

355  42  47.9 

4  53  25.0 

3  52  59.6 

4  35rl5.1 

20.0 

311  38  46.6 

4  17  26.3 

2  37  33.0 

4  43    0.8 

10  40  53.3 

4  18  35.6 

205 

319    4  28.4 

4  37  18.3 

9  25  46.1 

4  28  42.7 

17  23  375 

3  58  33.1 

21.0 

326  25  19.4 

4  52  205 

16    7  18.8 

4  10  53.8 

24    0  56.6 

3  35  28.9 

215 

333  40  26.6 

5    2  275 

22  42  14.0 

3  49  59.7 

30  32  51.3 

3    9  50.6 

22.0 

340  49    9.1 

5    7  395 

29  10  40.7 

3  26  25.4 

36  59  17.4 

2  42    4.1 

225 

347  50  56^ 

5    8    6.6 

35  32  59.8 

3    0  365 

43  20  26.3 

2  12  35.9 

23.0 

354  45  31.9 

5    4    0.9 

41  49  36.3 

2  32  55.9 

49  36  33.7 

1  41  51.0 

235 

1  32  47.6 

4  55  41.1 

48    1    1.7 

2    3  47.9 

65  48    1.4 

1  10  13.7 

24.0 

8  12  49.3 

4  43  26.7 

64    7  51.6 

1  33  34.0 

61  55  15.8 

0  38    6.4 

245 

14  45  52.4 

4  27  40.3 

60  10  44.7 

1    2  35.1 

67  58  48.1 

H-0    5  50.4 

25.0 

21  12  18.4 

4    8  43.9 

66  10  21.6 

+0  31  10.1 

73  59  12.8 

^0  26  14.6 

255 

27  32  35.0 

3  47    05 

72    7  24.7 

—0    0  21.9 

79  57    6.9 

0  57  50.4 

26.0 

33  47  15.4 

3  22  52.0 

78    2  365 

0  31  435 

85  53    95 

1  28  395 

265 

39  56  56.6 

2  56  40.1 

83  56  38.1 

1    2  375 

91  48    0.7 

1  58  25.1 

27.0 

46    2  17.1 

2  28  455 

89  50  115 

1  32  47.7 

97  42  21.8 

2  26  52.1 

275 

52    3  57.4 

1  59  275 

95  43  555 

2    1  57.7 

103  36  53.4 

2  53  455 

2ao 

58    2  37.1 

1  29    5.8 

101  38  275 

2  29  50.9 

109  32  15.7 

3  18  49.7 

385 

63  58  565 

0  57  58.8 

107  34  22.6 

2  56  11.6 

115  29    7.6 

3  41  50.7 

29.0 

69  53  34.3 

-M)  26  24.7 

113  32  12.0 

3  20  425 

121  28    65 

4    2  33.0 

295 

75  47    75 

—0    5  19.0 

119  32  235 

3  43    8.0 

127  29  46.4 

4  20  425 

30.0 

81  40  11.0 

0  36  54.4 

125  35  20.9 

4    3  11.7 

133  34  395 

4  36    4.7 

305 

87  33  17J2 

1    8    4.3 

131  41  24.7 

4  20  375 

139  43  125 

4  48  25.4 

31.0 

93  26  555 

1  38  305 

137  50  50.7 

4  35    9.6 

145  55  50.1 

4  57  30.1 

315 

99  21  32.2 

—2    7  64.7 

144    3  50.4 

—4  46  33.3 

162  12  51.0 

—5    3    65 
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FOR  GREEI^WICH  MEAN  NOON  AND 

MIDNIGHT 

' 

APRIL. 

MAY. 

JUNE.                     1 

Day  of 
Montb. 

Tnie  Longltoda. 

Latttud«! 

Troo  Longitoda. 

lAtttad«. 

Utitod*. 

1.0 

158°  34  2X1 

-5°  &    fi'j6 

193°    0  4l''.8 

-4°14'21.'V 

243  48  30.3 

-<fl7  25.'V 

1.5 

165    0  52.3 

5    3    9.0 

199  52    6.7 

3  50  37.7 

251  13  10.6 

+0  23  42Ji 

2.0 

171  32  22.5 

4  57  18.5 

206  48  49.7 

3  23  11.0 

258  40  41.5 

1    4  42.3  1 

2.5 

178    7  56.3 

4  47  26.8 

213  50  27.3 

2  52  20.0 

266  10    2.9 

1  44  44.4 

3.0 

184  48  23.6 

4  33  33.3 

220  56  29.2 

2  18  29.1 

273  40  11.6 

2  23    1.5 

3.5 

191  33  10.1 

4  15  41.8 

228    6  19.6 

1  42    7.6 

281  10    4.3 

2  58  48.4 

4.0 

198  21  56.2 

3  54    1.3 

235  19  18.4 

1    3  50.5 

288  38  39.1 

3  31  24.4 

4.5 

235  14  18.3 

3  28  44.3 

242  34  42.2 

-0  24  16.8 

296    4  58.1 

4    0  14.9 

5.0 

212    9  50.2 

3    0    9.3 

249  51  46.3 

-M)  15  51.3 

303  28    9.0 

4  24  52.0 

5.5 

219    8    4.5 

2  28  39.3 

257    9  45.8 

0  55  505 

310  47  26.7 

4.44  55.5 

6.0 

226    8  34.0 

1  54  42.0 

264  27  57.1 

1  34  56.5 

318    2  14.4 

5    0  12.1 

6.5 

233  10  51.0 

1  18  48i> 

271  45  39.0 

2  12  27.8 

325  12    4.0 

5  10  36.1 

7.0 

240  14  29.9 

0  41  32.7 

279    2  13.8 

2  47  44.7 

332  16  35.7 

5  16    7.8 

7.5 

247  19    7.4 

—0    3  30.9 

286  17    7.6 

3  20  11.6 

339  15  38.1 

5  16  53.3 

8.0 

254  24  22.8 

-M)  34  39.8 

293  29  51.3 

3  49  17.5 

346    9    7.0 

5  13    3.0 

8.5 

261  29  57.9 

1  12  21.5 

300  40    0.4 

4  14  36.7 

352  57    5.0 

5    4  50.8 

9.0 

268  35  36.6 

1  48  57.8 

307  47  14.8 

4  35  49.0 

359  39  39.3 

4  52  33.9 

9.5 

275  41    5.4 

2  23  52.8 

314  51  18.9 

4  52  39.6 

6  17    2.1 

4  36  315 

10.0 

282  46  12.9 

2  56  33.5 

321  52    0.9 

5    4  595 

12  49  28.6 

4  17    3.4 

10.5 

289  50  48.1 

3  26  28.9 

328  49  12Si 

5  12  43.3 

19  17  16.0 

3  54  32.1 

11.0 

296  54  39.7 

3  53  11.7 

335  42  47.5 

5  15  51.9 

25  40  43.3 

3  29  19.6 

11.5 

303  57  37.5 

4  16  18.0 

342  32  43.4 

5  14  29.7 

32    0  10.6 

3    1  48.6 

12.0 

310  59  30.1 

4  35  28.4 

349  18  58.4 

6    8  44.6 

38  15  58.0 

2  32  225 

12.5 

318    0    5.1 

4  50  27.0 

356    1  32.7 

4  58  48.5 

44  28  25.5 

2    1  23.3 

13.0 

324  59    7.3 

6    1    2.3 

2  40  27.4 

4  44  55.7 

50  37  52.1 

1  29  14.6 

13.5 

331  56  22.0 

5    7    8iJ 

9  15  44.6 

4  27  23.3 

56  44  36.6 

0  56  19.0 

14.0 

338  51  32.5 

6    8  42.9 

15  47  26.8 

4    6  30.7 

62  48  57.0 

H-0  22  58.8 

14.5 

345  44  20.6 

5    5  49.1 

22  15  37.5 

3  42  38.9 

68  51    9.9 

—0  10  24.5 

15.0 

352  34  27.3 

4  58  33.9 

28  40  20.6 

3  16  10.2 

74  51  31.5 

0  43  295 

15.5 

359  21  34.2 

4  47    8.9 

35    1  40.7 

2  47  285 

80  50  17.3 

1  15  55.6 

16.0 

6    6  23.8 

4  31  49.1 

41  19  43.2 

2  16  57.0 

86  47  42.5 

1  47  235 

16.5 

12  45  39.8 

4  12  53.4 

47  34  34.6 

1  45    15 

92  44    25 

2  17  33.7 

17.0 

19  22    7.5 

3  50  43.0 

53  46  22.4 

1  12    55 

98  39  31.6 

2  46    9.3 

17.5 

25  54  36.5 

3  25  41S 

59  55  15.6 

0  38  33.1 

104  34  26.1 

3  12  535 

18.0 

32  23    0.0 

2  58  14.3 

66    1  24.8 

4^    4  48.3 

110  29    2.5 

3  37  31.0 

18.5 

38  47  14.3 

2  28  46^2 

72    5    2.4 

-0  5^46.6 

116  23  38.0 

3  59  47.7 

19.0 

45    7  20.0 

1  57  43i2 

78    6  22.6 

1    1  505 

122  18  31.0 

4  19  30.7 

19.5 

51  23  22.7 

1  25  31.5 

84    5  41.5 

1  34    2.0 

128  14    1.6 

4  36  28.1 

2a.o 

57  35  32.7 

0  52  36.3 

90    3  17.5 

2    5    3.3 

134  10  31.1 

4  50  29.4 

20.5 

63  44    4.1 

+0  19  21.4 

95  59  31.1 

2  34  365 

140    8  22.6 

5    1  25.1 

21.0 

69  49  15.0 

—0  13  51.2 

101  54  45.1 

3    2  245 

146    8    0.5 

5    9    6.6 

21.5 

75  51  27.6 

0  46  40.3 

107  49  24.1 

3  28  12.8 

152    9  51.3 

5  13  265 

22.0 

81  51    7.4 

1  18  46.1 

113  43  54.8 

3  51  475 

158  14  22.6 

5  14  17.7 

22.5 

87  48  42.6 

1  49  50.6 

119  38  45.8 

4  12  54.6 

164  22    3.0 

5  11  35.6  ! 

23.0 

93  44  44.8 

2  19  36.4 

125  34  27.4 

4  31  22.6 

170  33  22.5 

5    5  15.6  1 

23.5 

99  39  46.9 

2  47  48.0 

131  31  315 

4  46  59.8 

176  48  50.8 

4  55  14.8 

24.0 

105  34  24.6 

3  14  10.5 

137  30  30i2 

4  59  355 

183    8  57.9 

4  41  31.9 

24.5 

111  29  14.4 

3  38  29.5 

143  31  57.7 

5    8  58.7 

189  34  12.9 

4  24    7.7 

25.0 

117  24  53.1 

4    0  31.5 

149  36  27.5 

5  15    0.4 

196    5    2.9 

4    3    5J 

25.5 

123  21  58.6 

4  20    3.3 

155  44  33.2 

5  17  31.3 

202  41  52.7 

3  38  30.3 

26.0 

129  21    8.8 

4  36  52.1 

161  56  47.6 

5  16  235 

209  25    2.7 

3  10  32J? 

26.5 

135  22  59.8 

4  50  45.1 

168  13  42.1 

6  U  28.9 

216  14  48.7 

2  39  265 

27.0 

141  28    7.3 

5    1  29.9 

174  35  45.8 

5    2  42.5 

223  11  19.6 

2    5  30.1 

27.5 

147  37    4.4 

5    8  54.6 

181    3  24.6 

4  50    0.0 

230  14  36.3 

1  29    7.4 

28.0 

153  50  21.8 

5  12  47.5 

187  37    0J> 

4  33  205 

237  24  30.4 

0  50  48.1 

28.5 

160    8  26.4 

5  12  58.5 

194  16  50.5 

4  12  44.7 

244  40  43.0 

-0  11    75 

29.0 

166  31  40.9 

5    9  18.1 

201    3    5.3 

3  48  195 

252    2  44.4 

-4-0  29  14.0 

29.5 

173    0  22.8 

5    1  39.3 

207  55  48.4 

3  20  14.0 

259  29  530 

1     9  315 

30.0 

179  34  44.2 

4  49  57.4 

214  54  55.0 

2  48  445 

267    1  16.7 

1  48  57.3 

30.5 

186  14  51.0 

4  34  10.4 

222    0  11.9 

2  14  11.9 

274  35  53.5 

226  425 

31.0 

193    0  41.8 

4  14  21.7 

229  11  16.2 

1  37    4.7 

282  12  335 

3    1  59.3 

31.5 

199  52    6.7 

— 3  50377 

236  27  35.9 

—0  57  565 

289  50    0.4 

+3  34    3.0^ 
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FOR  GREE]SW1CH  MEAN  NOON  AND 

MIDNIGHT 

JULY. 

AUGUST. 

SEPTEMBER.              1 

Month. 

Trae  Loogftnde. 

Ladkude. 

TroaLoDgltode. 

lAtttade. 

True  LoogifeudA. 

Utiko(te. 

1.0 

282^  \4  33'!2 

^3    i  59':3 

33^^   2'3l".9 

^°   3  403j 

2§  47  3l''5 

+2  55^252j 

1.5 

289  50    0.4 

3  34    3.0 

343  24  12S> 

5    0  165 

33  28     liJ 

2  22  23.0 

2.0 

297  26  56.7 

4    2  14.6 

350  39  29.3 

4  52    35 

40    1  375 

1  50  55.3 

2.5 

305    2    5.0 

4  26    2.0 

357  47  46.1 

4  39  23.0 

46  28  41.9 

1  18  30.7 

3.0 

312  34  11.8 

4  45    1.3 

4  48  41.6 

4  22  40.7 

52  49  42.1 

0  45  35.7 

3.5 

320    2  10.8 

4  58  57.9 

11  42    6.7 

4    2  24.0 

59    5  115 

-4-0  12  34.7 

4.0 

327  25    5.1 

5    7  45.3 

18  28    4.9 

3  39    2.3 

65  15  45.4 

—0  20  105 

4.5 

334  42    8.7 

5  11  25.8 

25    6  49.0 

3  13    5.0 

71  22    35 

0  52  19.0 

5.0 

341  52  48.0 

5  10    8.1 

31  38  40.3 

2  45    0.6 

77  24  45.7 

1  23  335 

5.5 

348  56  4^.2 

5    4    7.1 

38    4    6.9 

2  15  16.3 

83  24  32.3 

1  53  36.1 

6.0 

355  53  38.3 

4  53  41.7 

44  23  40.8 

1  44  18.0 

89  22    3.6 

2  22  12.1 

6.5 

2  43  395 

4  39  14.0 

50  37  57.7 

1  12  29.8 

95  17  58.4 

2  49    6.8 

7.0 

9  26  54.1 

4  21    8.3 

56  47  35.9 

0  40  145 

101  12  545 

3  14    6.3 

75 

16    3  385 

3  59  49J2 

62  53  14.3 

-M)    7  53.0 

107    7  265 

3  36  57.6 

8.0 

22  34  15.1 

3  35  42.1 

68  55  30i) 

-0  24  14.9 

113    2    8.3 

3  57  28.4 

8.5 

28  59  10i2 

3    9  12.0 

74  55    3.0 

0  55  50.4 

118  57  29.7 

4  15  26.6 

9.0 

35  18  53.4 

2  40  43.4 

80  52  26.6 

1  26  36.0 

124  53  57.6 

4  30  41.0 

9.5 

41  33  55.8 

2  10  40.0 

86  48  16.2 

1  56  14.9 

130  51  555 

4  43    1.1 

10.0 

47  44  49.1 

1  39  24.8 

92  43    3.7 

2  24  30.8 

136  51  43.7 

4  52  16.9 

10.5 

53  52    5.3 

1    7  19.9 

98  37  18.1 

2  51    8.3 

142  53  39.0 

4  58  19.9 

11.0 

59  56  15.4 

0  34  46.7 

104  31  25.8 

3  15  52.4 

148  57  55.0 

5    1    2.6 

11.5 

65  57  49iJ 

+0    2    5.7 

110  25  50.1 

3  38  29.0 

155    4  41.9 

5    0  19.4 

12.0 

71  57  14.6 

—0  30  23.1 

116  20  51.6 

3  58  445 

161  14    6.8 

4  56    6.1 

12.5 

77  54  57.8 

1    2  23.4 

122  16  47.9 

4  16  26i3 

167  26  14.3 

4  48  21.0 

13.0 

83  51  22.8 

1  33  275 

128  13  54.3 

4  31  22.1 

173  41    6.8 

4  37    4.8 

13.5 

89  46  51.2 

2    3  26.4 

134  12  23.6 

4  43  21.4 

179  58  45.0 

4  22  20.6 

14.0 

95  41  43.0 

2  31  59.7 

140  12  26.4 

4  52  14.8 

186  19    8.7 

4    4  14.7 

14.5 

101  36  16.0 

2  58  50.8 

146  14  11.7 

4  57  54.3 

192  42  175 

3  42  55.9 

15.0 

107  30  46.4 

3  23  43.9 

152  17  47.4 

5    0  135 

199    8  115 

3  18  36.0 

15.5 

113  25  28.9 

3  46  24J2 

158  23  20.7 

4  69    7.9 

205  36  50.4 

2  51  29.8 

16.0 

119  20  37.3 

4    6  38.0 

164  30  585 

4  54  34.8 

212    8  16.3 

2  21  55.0 

16.5 

125  16  24.7 

4  24  12.7 

170  40  48.0 

4  46  33.9 

218  42  31.7 

1  50  11.8 

17.0 

131  13    3.8 

4  38  56.9 

176  52  57.3 

4  35    65 

225  19  41.4 

1  16  43.0 

17.5 

137  10  47.4 

4  50  40.4 

183    7  36.0 

4  20  16.6 

231  59  515 

0  41  53.6 

18.0 

143    9  485 

4  59  14.7 

189  24  55.3 

4    2  10.0 

238  43    95 

—0    6  11.0 

18.5 

149  10  21.6 

5    4  32.7 

195  45    8.3 

3  40  55.1 

245  29  43.7 

+0  29  55.9 

19.0 

155  12  41.6 

5    6  28.4 

202    8  29.8 

3  16  425 

252  19  41.7 

1    5  56.3 

195 

161  17    5.4 

5    4  57.8 

208  35  165 

2  49  45.2 

259  13  10.0 

1  41  185 

2i).0 

167  23  51.3 

4  59  58.1 

215    5  46.6 

2  20  18.6 

266  10    4.1 

2  15  28.8 

235 

173  33  19.6 

4  51  28.3 

221  40  19:2 

1  48  40.9 

273  10  56.1 

2  47  54.6 

21.0 

179  45  52.1 

4  39  28.7 

228  19  13.6 

1  15  12.8 

280  15  13.9 

3  18    25 

21.5 

186    1  52.3 

4  24    1.9 

235    2  48.4 

0  40  17.8 

287  22  59.7 

3  45  19.9 

22.0 

192  21  455 

4    5  11.8 

241  51  20.9 

—0    4  225 

294  33  58.9 

4    9  16.1 

225 

198  45  56.8 

3  43    5.0 

248  45    4.9 

+0  32    3.8 

301  47  49.7 

4  29  22.6 

23.0 

205  14  52iJ 

3  17  50.2 

255  44  10.3 

1    8  28.6 

309    4    3.8 

4  45  14.7 

235 

211  48  57.6 

2  49  39.3 

262  48  405 

1  44  17.3 

316  22    4.9 

4  56  32.3 

24.0 

218  28  36.3 

2  18  46.9 

269  58  315 

2  18  53.0 

323  41    9.7 

5    3    0.6 

245 

225  14  10.0 

1  45  31.4 

277  13  30.3 

2  51  375 

331    0  295 

5    4  31.7 

^.0 

232    5  55.8 

1  10  15.1 

284  33  13.7 

3  21  52.1 

338  19  11.0 

5    1    4.0 

255 

239    4    55 

--0  33  24.2 

291  57    7.0 

3  48  59.1 

345  36  195 

4  52  43.3 

26.0 

246    8  43.7 

+0    4  30.1 

299  24  24.9 

4  12  23.3 

352  50  59.1 

4  39  425 

265 

253  19  46.1 

0  42  52.1 

306  54  115 

4  31  33.8 

0    2  18.6 

4  22  19.4 

27.0 

260  36  57.7 

1  21    2.8 

314  25  222 

4  46    4.9 

7    9  29.9 

4    0  595 

275 

267  59  52il 

1  58  19.4 

321  56  46.0 

4  55  38.4 

14  11  52.1 

3  36  10.9 

28.0 

275  27  50i) 

2  33  57.4 

329  27    8.7 

5    0    4.0 

21    8  625 

3    8  25.1 

235 

283    0    2.7 

3    7  11.9 

336  55  15.8 

4  59  19.9 

28    0    57 

2  38  15.1 

29.0 

290  35  25.6 

3  37  19.8 

344  19  564 

4  53  32.6 

34  45  18.0 

2    6  14.3 

295 

298  12  47.4 

4    3  415 

351  40    5.7 

4  42  565 

41  24  23.1 

1  32  555 

30.0 

306  50  49.3 

4  25  42.2 

358  54  48.4 

4  27  52.6 

47  57  24.0 

0  58  49.9 

305 

313  28    9.0 

4  42  55.9 

6    3  20.2 

4    8  47.0 

54  24  31.7 

H-0  24  26.4 

31.0 

321    3  23.7 

4  55    45 

13    5    9.1 

3  46    9.2 

60  46    3.9 

—0    9  48.1 

_^315^ 

328  35  14.9 

-1-5    1  59.3 

19  59  55.3 

H-3  20  31.2 

67    2  245 

~0  43  29.7 
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FOR  GREEINWICH  MEAN  NOON  AND 

MIDNIGHT 

■ 

Day  of 
Month. 

OCTOBER. 

KOVEMBEtl. 

DECEMBER. 

Troe  Longitodo. 

lAtitiide. 

IhMLoDgltaito. 

lAtitade. 

True  LoogitiMte. 

Lfttitode. 

1.0 
1.5 
2.0 
2.5 
3.0 

60°  4d    ^9 
67    2  24.5 
73  14    1.8 
79  21  28.1 
85  2^  18.3 

-<f9'48':i 

0  43  29.7 

1  16  16.5 

1  47  49i2 

2  17  50.8 

laS  irf  24''.4 
111  10  49.8 
117    7    8.6 
123    2  56.2 

128  58  48.7 

—S""  52' 3^3 
4  13  28.9 
4  31  38.0 
4  46  51J2 
4  59    0.7 

13^  Sd  1^9 
142  49  19.6 
148  46  27.6 
154  45  11.9 
160  46    7.7 

^  10*  56.1 
6  15  23.7 
5  16  29J2 
5  14    9.8 
5    8235 

3^ 
4.0 
4.5 
5.0 
5.5 

91  26    9.7 

97  24  40.6 

103  21  29.8 

109  17  16.3 

115  12  38.3 

2  46    6.0 

3  12  21.0 
3  36  23.2 

3  58    1.0 

4  17    a8 

134  55  22.5 
140  53  13.9 
146  52  58.1 
152  55    8.9 
159    0  18.2 

5    7  59.7 
5  13  41.8 
5  16    1.1 
5  14  52.4 
5  10  11.9 

166  49  50.4 
172  56  55iJ 
179    7  56J2 
185  23  26.3 
191  43  555 

4  59    9.3  1 
4  46  27.1 
4  30  185 
4  10  45.8 
3  47  519 

6.0 
6.5 
7.0 
7.5 

8.0 

121    8  12.7 
127    4  34.7 
133    2  17.7 
139    1  52iJ 
145    3  45.9 

4  33  21.7 
4  46  44.8 

4  57    4.5 

5  4  12.2 

6  8    0.5 

165    8  55.7 
171  21  28.0 
177  38  18.3 
183  59  45.3 
190  26    3iS 

5    1  56.4 
4  50    4.3 
4  34  36i2 
4  15  34.7 
3  53    5.4 

198    9  50.8 
204  41  34.7 
211  19  24.4 
218    3  30.6 
224  53  56.7 

321  535  1 
2  52  51.7 
2  21     5.1 
1  46  525  1 
1  10  365  ; 

8.5 

9.0 

9.5 

10.0 

10.5 

151    8  22.8 
.  157  16    3.8 
163  27    5.7 
169  41  41.2 
175  59  58.8 

5    8  22.8 
5    5  13.8 
4  58  29.8 
4  48    9.0 
4  34  12.0 

196  57  20.6 
203  33  41.0 
210  15    2.3 
217    1  165 
223  52    9.7 

3  27  17.5 
2  58  23.7 
2  26  41J2 
1  52  31.6 
1  16  20.7 

231  50  37.6 
238  53  195 
246    1  39.3 
253  15    45 
260  32  53.7 

—0  32  46.8 
-4-0    6    45 

0  45  18  J 

1  24  165 

2  2  13.0 

11.0 
11.5 
12.0 
12.5 
13.0 

182  22    3iJ 

188  47  54.9 
195  17  31.1 
201  50  45.5 
208  27  29.3 

4  16  42.4 
3  55  46.8 
3  31  35.2 
3    4  21.3 
2  34  22.7 

230  47  22.5 
237  46  30.5 
244  49    5.6 
251  64  365 
259    2  29.9 

0  38  39.0 
-0    0    05 
+0  38  57.6 

1  17  36.3 
1  55  15.6 

267  54  18.0 
275  18  21^ 
282  44    5.9 
290  10  28.0 
297  36  26.6 

2  38  24.9 

3  12    8.6 

3  42  43.7 

4  9  34i) 
4  32    9a  1 

13.5 
14.0 
14.5 
15.0 
15.5 

215    7  31.7 
221  50  40.4 
228  36  43i2 
235  25  27.5 
242  16  ilSi 

2    2    0.5 

1  27  39.3 

0  51  46.8 

—0  14  53.3 

+0  22  28.6 

266  12  10.0 
273  23    5.9 
280  34  38.6 
287  46  17.6 
294  57  31.9 

2  31  15.6 

3  4  58.6 

3  35  48.6 

4  3  14.6 

4  26  48.8 

305    1    2.6 
312  23  21.7 
319  42  36.4 
326  58    7.0 
334    9  22.3 

4  50    55 

5  3    75  ' 

5  11    6.7  j 
5  14    1.9 
5  11  585 

16.0 
16.5 
17.0 
17.5 

18.0 

249  10  12.9 
256    5  51.8 
263    3  28.4 
270    2  53.9 
277    3  59.1 

0  59  45.4 

1  36  22.3 

2  11  44.8 

2  45  19.0 

3  16  32.3 

302    7  54.4 
309  16  59.7 
316  24  27.1 
323  29  57.8 
330  33  16.3 

4  46    9.4 
6    0  59.4 

5  11    75 
5  16  27.9 
5  16  59.7 

341  16    0.0 

348  17  46i2 

355  14  34.4 

2    6  25.0 

8  53  235 

5    5    7.7  1 
4  53  45.3 
4  38  11.0 
4  18  47.0  1 
3  55  58.0  : 

18.5 
19.0 
19.5 
20.0 
20.5 

284    6  34.5 
291  10  29.9 
298  15  34.0 
305  21  33.1 
312  28  11.7 

3  44  53.9 

4  9  55.5 
4  31  12.0 

4  48  21.8 

5  1    7.3 

337  34    9.8 
344  32  27.3 
351  28    0.0 
358  20  40.2 
5  10  22.2 

5  12  47.2 
5    3  59i2 
4  50  48.4 
4  33  31.6 
4  12  285 

15  35  40.0 
22  13  27.3 
28  47    0.6 
35  16  36.1 
41  42  305 

3  30    95 
3    1  48.1 
2  31  20.7 
1  59  145 
1  25  56J 

21.0 
21.5 
22.0 
22.5 
23.0 

319  35  11.4 
326  42  10.9 
333  48  46.7 
340  54  32.2 
347  58  59.4 

6    9  15.6 
5  12  38.4 
5  11  13.0 
5    5    1.7 
4  54  12.3 

11  56  59.7 
18  40  28.4 
25  20  44.1 
31  57  44.1 
38  31  25.3 

3  48    1.8 

3  20  365 
2  50  39.6 
2  18  39.3 
1  45    4.3 

48    5    0J2 
54  24  20.9 
60  40  47.1 
66  54  32.3 
73    5  48.6 

0  51  51J9 
-M)  17  27JS 
^0  16  515 

0  50  41.8 

1  23  4a4 

23.5 
24.0 
24.5 
25.0 
25.5 

355    1  38.6 

2    2    0.1 

8  59  34.5 

15  53  53.9 

22  44  33.3 

4  38  58.0 
4  19  36.8 
3  56  31.1 
3  30    6i) 
3    0  53.3 

45    1  45.8 
51  28  44.4 
57  52  20i> 
64  12  365 
70  29  34.4 

1  10  23.7 
+0  35    6.8 
--0    0  18.1 

0  35  24.0 

1  9  455 

79  14  47.0 
85  21  37.6 
91  26  29.7 
97  29  32,4 
103  30  55.1 

1  55  255 

2  25  37.4 

2  53  57.4 

3  20    8.8 
3  43  56.7 

26.0 
26.5 
27.0 
27.5 
28.0 

29  31  10.7 
36  13  28.6 
42  51  14.3 
49  24  20.1 
55  52  44.0 

2  29  21.4 
1  56    3.0 
1  21  30.4 
0  46  14.9 
+0  10  46.8 

76  43  19.8 
82  54    0.3 
89    1  46.1 
95    6  49.9 
101    9  26.6 

1  42  58.3 

2  14  41.6 

2  44  35.7 

3  12  23.3 
3  37  495 

109.30  47.7 
115  29  20.9 
121  26  47.0 
127  23  19.7 
133  19  14.8 

4   5   ai 
4  23  31.9 
4  38  58.7 

4  51  21.1 

5  0  33.1 

28.5 
29.0 
29.5 
30.0 
30.5 

62  16  28.8 
68  35  42J0 
74  50  39.4 
81    1  35.7 
87    8  53.6 

—0  24  25.9 

0  58  57iJ 

1  32  23.6 

2  4  24.3 
2  34  40.7 

107    9  54.0 
113    8  32.3 
119    5  44.6 
125    1  56.7 
130  57  36.7 

4    0  41.4 
4  20  48.1 
4  37  59.8 

4  52    9.2 

5  3    9.8 

139  14  505 
145  10  26.4 
151    6  26.1 
157    3  145 
163    1  195 

5    6  30.4 
5    9  10.1 
5    8  305 
5    4  315 
4  57  12.8 

31.0 
31.5 

93  12  58.3 
99  14  18.1 

3    2  56.6 

—3  28  57.9 

136  53  13.9 
142  49  19.6 

5  10  56.1 
—5  15  2a7 

169    1  10.3 
175    3  19.8 

4  46  36.9 
—4  32  465 

ASTRONOMICAL  EPHEMERIS 
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MERIDIAN  OF  WASHINGTON. 


aa 


250  OBLiaUITY  OF  THE  ECLIPTIC,  &c. 


Shtoml 

0^ 

Apparant 
Obliquity. 

BqillllOXM. 

Preoernkmof 
Longitude. 

TbeSnn't 

of  Hooa'i 

Aaecndiac         1 
No*.             , 

InUogltoda. 

laB-A. 

AlMmtkni. 

Hor.PuBUax. 

1863. 

•say 

1 

0 

22I09 

+n'.i9 

+1.05 

d'.00 

-20".80 

8".72 

254  46.8 

10 

22.09 

17.56 

1.07 

1.37 

20.79 

8.72 

254  15.1 

20 

22.15 

17.83 

1.09 

2.74 

20.77 

8.72 

253  43.4 

30 

22.24 

17.96 

1.10 

4.12 

20.74 

8.71 

253  11.7 

40 

22.34 

17.93 

1.10 

5.49 

20.71 

8.69 

252  40.0 

50 

22.42 

17.73 

1.08 

6.66 

20.67 

8.67 

252    8.3 

60 

22.48 

17.40 

1.06 

8.23 

20.63 

8.65 

251  36.6 

70 

22.47 

16.98 

1.04 

9.60 

20.56 

8.63 

251     5.0 

80 

22.41 

16.50 

1.01 

10.98 

20.51 

8.61 

250  33.3 

90 

22.28 

16.02 

0.98 

.     12.35 

20.45 

8.58 

250     1.6 

100 

22.09 

15.60 

0.95 

13.72 

20.39 

8.56 

249  30.0 

110 

21.85 

15.27 

0.93 

15.09 

20.34 

8.53 

248  58.3    I 

120 

21.59 

15.05 

0.92 

16.47 

20.29 

8.51 

248  26.6 

130 

21.31 

14.98 

0.92 

17.84 

20.24 

8.49 

247  54.9 

140 

21.05 

15.04 

0.92 

19.21 

20.19 

8.47 

247  235    , 

1 

150 

20.81 

15.21 

0.93 

20.59 

20.16 

8.46 

246  51.5 

160 

20.62 

15.48 

0.95 

21.95 

20.13 

8.45 

246  19.8 

170 

20.48 

15.80 

0.97 

23.33 

20.11 

8.44 

245  48.1 

180 

20.41 

16.13 

0.99 

24.70 

20.11 

8.44 

245  16.4 

190 

20.39 

16.42 

1.00 

26.07 

20.10 

8.44 

244  44.7 

200 

20.42 

16.63 

1.02 

27.44 

20.12 

8.44 

244  13.0 

210 

20.49 

16.74 

1.02 

28.81 

20.14 

8.45 

243  41.4 

220 

20.57 

16.72 

1.02 

30.19 

20.17 

8.46 

243    9.7 

230 

20.66 

16.56 

1.01 

31.56 

20.20 

8.48 

242  38.0 

240 

20.73 

16.27 

0.99 

32.93 

20.24 

8.50 

242     6.3 

250 

20.77 

•     15.87 

0.97 

34.31 

20.29 

8.52 

241  34.6 

260 

20.75 

15.39 

0.94 

35.68 

20.35 

8.54 

241     2.9 

270 

20.67 

14.89 

0.91 

37.05 

20.41 

8.56 

240  31.3 

280 

20.52 

14.39 

0.88 

38.42 

20.47 

8.59 

239  59.6 

290 

20.32 

13.97 

0.85 

39.79 

20.53 

8.61 

239  27.8 

300 

20.08 

13.66 

0.83 

41.16 

20.59 

8.64 

238  56.1 

310 

19.80 

13.48 

0.82 

42.54 

20.64 

8.60 

238  24.4 

320 

19.52 

1346 

0.82 

43.91 

20.69 

8.68 

237  52.7 

330 

19.26 

13.60 

0.83 

45.28 

20.73 

8.70 

237  21.0 

340 

19.04 

13.86 

0.85 

46.65 

20.76 

8.71 

236  49.3 

350 

18.88 

14.22 

0.87 

48.02 

20.78 

8.72 

236  17.6 

360 

18.79 

14.60 

0.89 

49.40 

20.79 

8.72 

235  46.0 

370 

18.76 

+14.96 

+0.91 

50.77 

-20.78 

8.72 

235  14^ 

Mean 

I  Obliquityi 

1863.0,  . 

•        •        • 

•         •         •         • 

23  27'  2^.1 

)6 

Prea 
Log. 

issioa  for  11 
Precession 

963.5,  .    . 

50.S 
9. 

2555 

13741 

3  169 

in  a  Sidew 

5al  Day, 

•        •         •        • 

Log. 

Precession 

in  a  Solar 

Day, .     . 

•        •        •        • 

9. 

136G0 

j 
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FOR  WASHINGTON 

MEAN  MIDNIGHT. 

LOGARITHMS  FOB  CORRECTING  THE  PLACES  OF  THE  FIXED  STARRS. 

Dttte. 

A. 

B. 

C. 

IK 

Date. 

A. 

B. 

O. 

D. 

Jul  1 

-0.66827 

+1.30197 

+9.53614 

+0.45800 

Mar.  1 

—154922 

+0.81954 

+9.70615 

+0.38137 

2 

0.60497 

1.30034 

9.54060 

0.45803 

2 

155174 

0.79662 

9.70782 

0.38074 

3 

0.63869 

159857 

9.54499 

0.45796 

3 

155411 

0.77230 

9.70947 

0.38021 

4 

0.66985 

159666 

9.54930 

0.45785 

4 

155633 

0.74640 

9.niio 

0.37979 

5 

0.69880 

159459 

9.55356 

0.45764 

5 

155841 

0.71873 

9.71271 

0.37948 

6 

—0.72580 

+159238 

+9.55775 

+0.45732 

6 

—156034 

+0.68906 

+9.71430 

+0.37927 

7 

0.75109 

159003 

9.56188 

0.45690 

7 

156214 

0.65708 

9.71587 

0.37916 

8 

0.77486 

158752 

9.56595 

0.45639 

8 

156379 

0.62243 

9.71742 

0.37916 

9 

0.79727 

158485 

9.56996 

0.45579 

9 

1.26531 

0.58466 

9.71896 

0.37927 

10 

0.81844 

158204 

9.57390 

0.45510 

10 

156669 

0.54315 

9.72048 

0.37960 

11 

—0.83850 

+157907 

+9.57779 

+0.45434 

11 

—156793 

+0.49713 

+9.72199 

+0.37965 

12 

0.85755 

157593 

9.58163 

0.45351 

12 

156904 

0.44552 

9.72349 

0.38032 

13 

0.87566 

157264 

9.58541 

0.45260 

13 

157001 

0.38684 

9.72498 

0.38090 

14 

0.89291 

126918 

9.58911 

'    0.45162 

14 

1.27085 

0.31885 

9.72644 

0.38158 

15 

0.90936 

156556 

9.59276 

0.45066 

15 

157156 

053809 

9.72790 

0.38238 

16 

—0.92508 

+156177 

+9.59636 

+0.44942 

16 

—157213 

+0.13866 

+9.72934 

+0.38329 

17 

0.94012 

155781 

9.59990 

0.44823 

17 

157258 

0.00942 

9.73079 

0.38432 

18 

0.95453 

155367 

9.60337 

0.44699 

18 

157289 

9.82452 

9.73222 

0.38547 

19 

0.96833 

154936 

960679 

0.44567 

19 

157307 

+9.49591 

9.73365 

0.38675 

20 

0^157 

154486 

9.61016 

0.44429 

20 

157312 

—8.61242 

9.73507 

0.38814 

21 

—0.99428 

+154019 

+9.61346 

+0.44286 

21 

—157304 

—9.59658 

+9.73648 

+0.38964 

22 

1.00650 

153532 

9.61671 

0.44137 

22 

157283 

9.87427 

9.73789 

0.39125 

23 

1.01825 

153026 

9.61992 

0.43964 

23 

157249 

0.04214 

9.73930 

0.39296 

24 

1.02955 

152500 

9.62307 

0.43826 

24 

157202 

0.16273 

9.74071 

0.39478 

25 

1.04043 

151954 

9.62617 

0.43661 

25 

157142 

055686 

9.74211 

0.39669 

26 

—1.05091 

+151388 

+962921 

+0.43492 

26 

—157069 

—0.33401 

+9.74351 

+0.39870 

27 

1.06100 

150801 

9.63219 

0.43321 

27 

156983 

0.39936 

9.74492 

0.40081 

28 

1.07072 

150192 

9.63512 

0.43147 

28 

156884 

0.45600 

9.74632 

0.40303 

29 

1.08010 

1.19560 

9.63800 

0.42969 

29 

1.26771 

0.50594 

9.74773 

0.40536 

30 

1.08914 

1.18906 

9.64083 

0.42789 

30 

156646 

0.55060 

9.74914 

0.40780 

31 

—1.09786 

+1.18228 

+9.64361 

+0.42606 

31 

—156508 

—0.59094 

+9.75054 

+0.41032 

Feb.  1 

1.10628 

1J17526 

9.64634 

0.42422 

Apr.  1 

156356 

0.62771 

9.75196 

0.41291 

2 

1.11439 

1.16799 

9.64902 

0.42236 

2 

156191 

0.66148 

9.75339 

0.41557 

3 

1.12222 

1.16045 

9.65166 

0.42048 

3 

156012 

0.69267 

9.75481 

0.41832 

4 

1.12977 

1.15265 

9.65425 

0.41860 

4 

155820 

0.72163 

9.75624 

0.42116 

5 

—1.13707 

+1.14457 

+9.65679 

+0.41672 

5 

—155615 

-0.74865 

+9.75767 

+0.42406 

6 

1.14411 

1.13620 

9.65929 

0.41486 

6 

155395 

0.7r,J95 

9.75910 

0.42703 

7 

1.15090 

1.12753 

9.66174 

0.41298 

7 

155162 

0.79772 

9.76054 

0.43006 

8 

1.15745 

1.11855 

9.66414 

0.41111 

8 

154915 

0.82013 

9.76200 

0.43316 

9 

1.16376 

1.10925 

9.66650 

0.40925 

9 

154654 

0.84131 

9.76346 

0.43632 

10 

—1.16965 

+1.09960 

+9.66883 

+0.40741 

10 

—154379 

—0.86137 

+9.76496 

+0:43954 

11 

1.17572 

1.08960 

9.67112 

0.40559 

11 

154089 

0.88041 

9.76642 

0.44279 

12 

1.18138 

1.07923 

9.6rJ36 

0.40379 

12 

153785 

0.89853 

9.76791 

0.44610 

13 

1.18683 

1.06847 

9.67556 

0.40203 

13 

153466 

0.91579 

9.76941 

0.44945 

14 

1.19208 

1.05730 

9.67772 

0.40031 

14 

153131 

0.93226 

9.77093 

0.45285 

15 

—1.19712 

+1.04571 

+9.67985 

+0.39863 

15 

—152782 

—0.94800 

+9.77244 

+0.45629 

-     16 

1.20198 

1.03366 

9.68194 

0.39698 

16 

152417 

0.96305 

9.7rJ96 

0.45975 

17 

1JS0665 

1.02113 

9.68398 

0.39538 

17 

152037 

0.97747 

9.77549 

0.46323 

18 

1J21113 

1.00811 

9.68600 

0.39384 

18 

151641 

0.99130 

9.77705 

0.46673 

19 

liJ1543 

0.99454 

9.68799 

0.39235 

19 

151229 

1.00458 

•9.778® 

0.47025 

20 

—1.21956 

+0.98040 

+9.68994 

+0.39092 

20 

—150801 

—1.01733 

+9.78021 

+0.47379 

21 

1J22351 

0.96565 

9.69186 

0.38956 

21 

1.20355 

1.02958 

9.78181 

0.47735 

22 

li22729 

0.95026 

9.69374 

0.38826 

22 

1.19892 

1.04137 

9.78341 

0.48093 

23 

1.23090 

0.93418 

9.69559 

0.38703 

23 

1.19411 

1.05272 

9.78502 

0.48451 

24 

li»435 

0.91735 

9.69741 

0.38587 

24 

1.18914 

1.06366 

9.78664 

0.48809 

25 

—153764 

+0.89971 

+9.69921 

+0.38478 

25 

-1.18399 

—1.07419 

+9.78827 

+0.49168 

26 

1J24077 

0.88119 

9.70099 

0.38380 

26 

1.17864 

1.08435 

9.78993 

0.49527 

27 

1.24374 

0.86172 

9.70274 

0.38290 

27 

1.17310 

1.09415 

9.79160 

0.49885 

28 

124656 

0.84120 

9.70446 

0.38209 

28 

1.16738 

1.10360 

9.79327 

0.50241 

29 

liM922 

0.81954 

9.70615 

0.38137 

29 

1.16145 

1.11272 

9.79495 

0.50595 

30 

— 1J25174 

+0.79662 

+9.70782 

+0.38074 

30 

-1.15532 

-1.12153 

+9.79665 

+0.50949 

31 

— 1J85411 

+0.77230 

+9.70947 

+0.38021 

31 

—1.14898 

—1.13005 

+9.79637 

+0.51302 
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FOR  WASHINGTON 

MEAN  MIDNIGHT.                                11 

LOGARITHMS  FOB  COBRECTINa  THE  PLACES  OF  THB  FIXED  STARS.           il 

Date. 

A. 

B. 

C. 

IK 

DOi. 

A. 

B. 

C. 

IK 

mji 

-1.14898 

-1.13005 

H-9.79837 

+0.51302 

July  1 

+050327 

—150423 

+9.91340 

+053664 

2 

1.14242 

1.13827 

9J0011 

0.51653 

2 

054322 

1.30292 

951517 

0.63679 

3 

1.13563 

1.14621 

9.80184 

0.52001 

3 

057969 

150149 

9.91692 

053688 

4 

1.12862 

1.15388 

9.80358 

0.52347 

4 

0.61322 

1J29993 

951866 

053691 

5 

L12137 

1.16130 

9.80535 

0.52692 

5 

054424 

1.29825 

9.92040 

053689 

6 

-1.11388 

-1.16846 

+9.80712 

+053035 

6 

+0.67308 

— 1J29644 

+952212 

+053681 

7 

1.10613 

1.17539 

9.80891 

053374 

7 

0.70001 

1.29450 

952383 

053669 

8 

1.09811 

1.18209 

9.81071 

053708 

8 

0.72526 

1.29243 

952552 

0.63651 

9 

1^)8982 

1.18855 

9.81251 

054038 

9 

0.74901 

1.29023 

952720 

053629 

10 

1.08125 

1.19480 

9.81432 

054365 

10 

0.77142 

1J»790 

952886 

053601 

U 

—1.07238 

-1J»)064 

+9.81615 

+054688 

11 

'+0.79262 

— li»543 

+953051 

+053568 

12 

1.06321 

li»666 

9.81799 

055007 

12 

051272 

1.28283 

953214 

0.63530 

13 

1.05371 

1.21229 

9.81984 

0.55322 

13 

053182 

1J28009 

953376 

053487  1 

14 

1.04388 

1.21773 

9.82170 

055633 

14 

0.85000 

1J27721 

953536 

053439  1 

15 

1X)3370 

1.22297 

9.82357 

055940 

15 

056733 

L27419 

953694 

0.63387 

16 

—1.02316 

-1J22802 

+9.82545 

+0.56244 

16 

+058389 

— 1J27103 

+953860 

+0.63332  ! 

17 

1.01223 

1.23290 

9.82733 

056541 

17 

0.89972 

1JK773 

954006 

053272  1 

18 

1.00090 

li»760 

9.82923 

056832 

18 

0.91488 

1.26427 

954160 

0.63206 

19 

0.98914 

liM213 

9.83113 

0.57118 

19 

0.92942 

1.26066 

954311 

0.63136 

20 

0.97694 

1.24648 

9.83305 

0.57398 

20 

0.94337 

lJ25e90 

954462 

059063^ 

21 

—0.96426 

— 1J25067 

+9.83497 

+0576r3 

21 

+096676 

—155300 

+9.94610 

+058987  ; 

22 

0.96108 

1.25469 

9.83689 

0.57944 

22 

0.96964 

1J24893 

9.94757 

0529U8  . 

23 

0.93737 

1.25856 

9.83881 

0.58209 

23 

0.98204 

li24470 

954903 

058827 

24 

0.92309 

lii6226 

9.84074 

058468 

24 

0.99398 

154031 

956047 

052742  1 

25 

0.90820 

1.26583 

9.84268 

058721 

25 

1.00548 

153575 

955189 

058^3  • 

26 

-0.89267 

—1.26923 

+9.84461 

+058969 

26 

+1.01656 

—153101 

+955329 

+0.G2561  i 

2rr 

087644 

1.27248 

9.84656 

0.59211 

27 

1.02726 

152611 

9.95468 

0.62467 

28 

0.85947 

1J27560 

9.84851 

059446 

28 

153758 

152102 

955604 

0.63369 

29 

0.84168 

1J27856 

9.85047 

059675 

29 

1.04755 

151575 

955740 

052270 

30 

0.82301 

lJ3813d 

9.85243 

059900 

30 

1,05717 

151029 

955873 

052169  1 

31 

—0.80338 

-li»407 

+9.85439 

+0.60117 

31 

+1.06647 

—150464 

+956005 

+0.62065 

June  1 

0.78270 

1J38662 

9.85635 

0.60329 

Aug.  1 

1.07546 

1.19679 

9.96135 

051909 

2 

0.76087 

1.28903 

9.85830 

050533 

^  2 

t08416 

1.1JJ273 

9.96264 

051853 

3 

0.73775 

1J29131 

9.86025 

050730 

3 

1.09256 

1.18646 

956391 

051746 

4 

0.71322 

1.29345 

9.86221 

050921 

4 

1.10069 

1.17998 

956516 

051637 

5 

—0.68710 

— liW646 

+9.86417 

+051105 

5 

+1.10656 

-1J7327 

+956639 

+051527 

6 

0.65917 

1J29734 

9.86613 

0.61285 

6 

1.11616 

1.16633 

956761 

051416 

7 

0.62921 

li29910 

9.86808 

051458 

7 

1.12352 

1.15915 

9.96882 

0.61303 

8 

0.59689 

1.30072 

9.87004 

051624 

8 

1.13064 

1.15172 

957001 

0.61190 

9 

0.56185 

1.30222 

9.87199 

051783 

9 

1.13753 

1.14404 

957118 

051078 

10 

-0.52361 

-1.30360 

+9.87394 

+051935 

10 

+1.14419 

—1.13609 

+957234 

+050966 

11 

0.48155 

1.30484 

9.87588 

0.62082 

11 

1.15064 

1.12787 

957347 

0.60855 

12 

0.43483 

1.30597 

9.87783 

0.62222 

12 

1.15687 

1.11936 

957459 

050743 

13 

0.38235 

1.30697 

9.87977 

0.62356 

13 

1.16290 

111066 

957570 

050634  1 

14 

0.32254 

1.30785 

9.88170 

0.G2482 

14 

1.16873 

1.10144 

957679 

050625 

15 

-0.25302 

—1.30860 

+9.88363 

+052601 

16 

+1.17436 

—1.09199 

+957786 

+050417 

16 

0.17004 

1.30923 

9.88555 

0.62715 

16 

1.17980 

1.08221 

9.97892 

050310 

17 

0.06726 

ia)975 

9.88747 

0.62823 

17 

1.18505 

1.07207 

957997 

0.60204 ; 

18 

9.93222 

1.31014 

9.88937 

0.62923 

18 

1.19012 

1.06156 

956100 

050101 

19 

9.73505 

•  1.31041 

9.89128 

053017 

19 

1.19601 

155067 

958201 

050000 

20 

—9.36367 

—1.31056 

+9.89317 

+053105 

20 

+1.19973 

—1.03987 

+956301 

+050901 

21 

•4-8.90963 

1.31059 

9.89506 

0.63187 

81 

lJi0427 

1.02763 

958400 

050605  > 

22 

9.59490 

1.31049 

9.89693 

0.63263 

22 

Ii»666 

1.01543 

9.98499 

059711  j 

23 

9i*4850 

1.31028 

9.89680 

053332 

23 

1J21287 

1.00275 

958595 

059621 

24 

0J00746 

1.30996 

9.90066 

053394 

M 

1J21692 

0.98955 

9.98689 

050533 

25 

+0.12345 

—1.30960 

+9.90251 

+0.63451 

25 

+1.22082 

—0.97581 

+958782 

+050449 

26 

0^21482 

1.30892 

9.90435 

0.63502 

26 

1JS457 

0.96150 

958875 

050371  1 

27 

0.29012 

1.30823 

9.90618 

0.63547 

27 

1^22816 

0.94655 

9.96967 

059295 

28 

0.35419 

1.30741 

9.90800 

0.63586 

28 

1.23159 

0i»3094 

9.99057 

050222 

29 

0.40U89 

1.30647 

9.90981 

0.63618 

.29 

1.23488 

0.91461 

959146 

050155 

30 

4^.46915 

-1.30541 

+9.91161 

+0.63644 

30 

+153803 

—059750 

+959033 

+050092 

31 

j4-^^0327 

—1.30423 

+9.91340 

+0.63664 

31 

+liM103 

-0.87956 

+959320 

+050034  1 
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FOR  WASHINGTON 

MEAN  MIDNIGHT. 

LOGARITHMS  FOR  CORRECTING  THE  PLACES  OF  THE  FIXED  STARS. 

Date. 

A. 

B. 

C. 

D. 

Date. 

A. 

B. 

O. 

D. 

8ept.l 

+1.24388 

-0.86071 

+9.99406 

+0.58980 

Nov.  1 

+1.16169 

+1.11236 

+0.04251 

+0.66854 

2 

1.24660 

0.84085 

9.99491 

0.58932 

2 

1.15536 

1.12148 

0.04346 

0.67099 

3 

1.24918 

0.81990 

9.99574 

0.68889 

3 

1.14880 

1.13028 

0.04444 

0.67344 

4 

1.25162 

0.79775 

9.99657 

0.58852 

4 

1.14199 

1.13879 

0.04542 

0.67589 

6 

li25392 

0.77425 

9.99739 

0.58820 

5 

1.13494 

1.14700 

0.04641 

0.67834 

6 

+155609 

-0.74928 

+9.99819 

+0.58794 

6 

+1.12763 

+1.15493 

+0.04742 

+a68079 

7 

1.25813 

0.72262 

<7.ililO«7!7 

0.58774 

7 

1.12005 

1.16259 

0.04842 

0.68322 

8 

1.26004 

0.69407 

9.99978 

0.58761 

8 

1.11220 

1.17000 

0.04944 

058563 

9 

1.26181 

0.66335 

0.00057 

0.58754 

9 

1.10407 

1.17715 

0.05048 

0.68801 

10 

lii6345 

0.63015 

0.00135 

0.58753 

10 

1.09564 

1.18405 

OJ0bl52 

0.69038 

11 

+1.26496 

—0.59408 

+0i)0213 

+0.58757 

11 

+1.08691 

+1.19072 

+0.05257 

+0.69273 

12 

1.26634 

0.55447 

0.00290 

058768 

12 

1.07785 

1.19716 

0.05363 

a69506 

13 

1J26759 

0.51080 

0.00366 

0.58786 

13 

1.06846 

150338 

0.05470 

0.69737 

14 

li36871 

0.46205 

0.00442 

0.58810 

14 

1.05872 

150938 

0.06578 

0.69965 

15 

liW971 

0.40697 

0.00517 

0.58842 

15 

1.04861 

1.21516 

0.05686 

0.70191 

16 

+1.27057 

—0.34370 

+0i)0592 

+058881 

16 

+1.08812 

+152074 

+0.05796 

+0.70414 

17 

lJ2ri32 

056942 

0.00666 

0.58927 

17 

1.02723 

152612 

0.05906 

0.70634 

18 

1.27193 

0.17954 

0.00740 

058980 

18 

1.01592 

153129 

0.06018 

0.70851 

19 

1.27242 

0.06586 

0.00814 

0.59040 

19 

1.00416 

153628 

0.06131 

0.71064 

20 

1.27278 

9.91118 

0.00888 

059106 

20 

0.99193 

154106 

0.06244 

0.71273 

21 

+1J27301 

—9.66832 

+0.00963 

+059179 

21 

+097921 

+1.24569 

+0.06357 

+0.71478  ! 

22 

liJ7311 

—9.06631 

0.01036 

0.59259 

22 

0.96596 

155012 

0.06471 

0.71680  1 

23 

liJ7309 

+9.36759 

0.01107 

0.59345 

23 

0.95214 

155438 

0.06587 

0.71879 

24 

liJ7294 

9.76557 

0.01181 

059438 

24 

0.93773 

155846 

0.06703 

0.72074 

25 

1J27266 

9.969n 

0.01251 

059539 

25 

0.92268 

156237 

0.06819 

0.72265 

26 

+1J27226 

+0.10799 

+0.01324 

+0.59648 

26 

+0.90694 

+156611 

+0.06936 

+0.72452  ; 

27 

127173 

051266 

0.01397 

0.59763 

27 

0.89046 

156969 

0.07054 

0.72635 

28 

1.27107 

059688 

0.01470 

059685 

28 

0.87319 

157311 

0.07172 

0.72813 

29 

1.27028 

0.36732 

0.01543 

0.60012 

29 

0.85505 

157636 

0.07291 

0.72985 

30 

li»936 

0.42785 

a01616 

0.60146 

30 

0.83597 

1.27945 

0.07411 

0.73153 

31 

+156831 

+0.48086 

+0.01690 

+0.60285 

31 

+0.81586 

+158239 

+0.07531 

+0.73317  1 

Oct.  1 

156831 

0.48086 

0.01690 

0.60285 

Dec  1 

0.81586 

158239 

0.07531 

0.73317 

2 

156713 

0.52804 

0.01763 

0.60432 

2 

0.79462 

158518 

0.07652 

0.73475 

3 

156581 

0.57048 

0.01837 

0.60584 

3 

0.77214 

158782 

ao77rj 

0.73628 

4 

156436 

0.60904 

0.01910 

0.60744 

4 

0.74828 

159030 

0.07894 

0.rJ777 

5 

+156278 

+0.64438 

+0.01986 

+0.60909 

5 

+0.72288 

+159264 

+0.08016 

+0.73922 

6 

156106 

0.67696 

0.02061 

0.61079 

6 

0.69574 

159483 

a08137 

0.74061 

7 

155920 

0.70716 

0.02135 

0.61255 

7 

0.66664 

159686 

0JO8&59 

0.74195 

8 

155720 

0.73529 

0.02211 

0.61436 

8 

0.63530 

159876 

0.08381 

0.74323 

9 

155506 

0.76160 

0.02287 

0.61622 

9 

0.60136 

1.30051 

0.08504 

0.74446 

10 

+155278 

+0.78630 

+0.02365 

+0.61813 

10 

+0.56437 

+1.30212 

+0.08626 

+0.74564 

11 

155036 

0.80956 

0.02442 

0.63009 

11 

0.52378 

1.30359 

0.08749 

0.74676 

12 

154779 

0.83153 

0.02520 

0.62210 

12 

0.47886 

1.30492 

0.06871 

0.74782 

13 

154507 

0.85233 

0.02599 

0.62415 

13 

0.42857 

1.30610 

0.08994 

0.74883 

14 

1.24220 

0.87206 

0.02679 

0.62624 

14 

0.37152 

1.30715 

0.09117 

0.74979 

15 

+1.23918 

+0.89082 

+0.02759 

+0.62837 

15 

+0.30567 

+1.30606 

+0.09240 

+0.75069 

16 

1.23601 

0.90869 

0.02840 

063054 

16 

052785 

1.30882 

0.09362 

0.75154 

17 

153268 

0.92573 

0.02921 

0.63275 

17 

0.13279 

1.30945 

0.09484 

0.75234 

18 

152919 

0.94201 

0.03003 

0.63499 

18 

0.01071 

1.30994 

0.09606 

0.75308 

19 

152553 

0.95758 

0.03087 

0.63726 

19 

9.84007 

1.31029 

0.09729 

0.75377 

20 

+152172 

+0.97250 

+0.03171 

+0.63956 

20 

+955474 

+1.31051 

+0.09851 

+0.75441 

21 

151774 

0.98680 

0.03256 

0.64189 

21 

+8.40352 

1.31059 

0.09972 

0.75500 

22 

151358 

1.00053 

0.03342 

0.64424 

22 

—9.48867 

1.31053 

0.10094 

0.75553 

23 

150924 

1.01371 

0.03428 

0.64662 

23 

9.80715 

1.31034 

0.10214 

0.75600 

24 

150473 

1.02638 

.  0.03516 

0.64901 

24 

9.98878 

1.31000 

0.10334 

0.75642 

25 

+1.20004 

+1.03^7 

+0.03604 

+0.65141 

25 

—0.11642 

+1.30953 

+0.10453 

+0.75678 

26 

1.19517 

1.05031 

0.03694 

0.65382 

26 

051483 

1.30892 

0.10573 

0.75708 

27 

1.19010 

1.06161 

0.03784 

0.65625 

27 

059489 

1.30818 

0.10692 

0.75734 

28 

1.18483 

1.07251 

0.03876 

0.65870 

28 

0.36234 

1.30729 

0.10810 

0.75754 

29 

1.17937 

1.08302 

0.03968 

0.66116 

29 

0.42061 

1.30626 

0.10928 

0.75769 

30 

+1.17369 

+1.09315 

+0.04062 

+0.66361 

•      30 

—0.47180 

+1.30510 

+0.11045 

+0.75779 

31 

+1.16780 

+1.10293 

+0.04156 

+0.666(^ 

31 

—0517571+1.30379 

+0.11161 

+0.75784 
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FOR  WASHINGTON 

MEAN  MIDNIGHT. 

t 

CONSTANTS  FOR  FACILITATING  THE  REDUCTION  OF  THE  FIXED  STARS. 

1863. 

/ 

1^.^. 

G. 

Log.  A. 

H. 

Log.  i. 

T. 

Jan.     1 

-4-1^'^ 

0.8731 

22^37' 

1.3092 

349  3d 

—05057 

0.000 

6 

16.64 

0.8916 

21  35 

1.3078 

344  49 

0.3632 

0.014 

11 

17.43 

0.9086 

20  34 

1.3059 

340    4 

0.4759 

0.027 

16 

18.19 

0.9244 

19  34 

1.3035 

335  16 

05625 

0.041 

21 

18.92 

0.9390 

18  36 

1.3008 

330  25 

0.6317 

0.065 

26 

+19.62 

0.9525 

17  41 

15978 

325  30 

-0.6884 

0.069 

31 

20i» 

0.9648 

16  49 

15947 

320  32 

0.7353 

0X)82 

Feb.    6 

20.91 

0.9762 

16    1 

15914 

315  30 

0.7745 

0.006 

10 

21.49 

0.9867 

15  17 

15881 

310  23 

0.8073 

0.110 

15 

22.04 

0.9964 

14  38 

15849 

305  12 

0.8346 

0.123 

20 

+22.56 

1.0054 

14    4 

1.2819 

299  58 

—0.8670 

0.137 

25 

23.05 

1.0138 

13  35 

15792 

294  40 

0.8751 

0.151 

Mar.    2 

23.51 

1.0217 

13  13 

15769 

289  19 

0.8892 

0.164 

7 

23.95 

1.0293 

12  56 

15751 

283  56 

0.8996 

0.178 

12 

24.38 

1.0366 

12  45 

15739 

278  32 

0iH)65 

0J92 

•17 

+24.79 

1.0437 

12  39 

15732 

273    7 

—0.9100 

0505 

22 

25J20 

1.0508 

12  39 

15rj2 

267  43 

0.9103 

0519 

27 

25.61 

1.0580 

12  43 

15737 

262  20 

0i)073 

0533 

April  1 

26.03 

1.0652 

12  52 

15749 

256  59 

0.9010 

0546 

6 

26.46 

1.0727 

13    4 

15765 

251  41 

0.8914 

0560 

11 

+26.91 

1.0805 

13  19 

15787 

246  26 

—0.8783 

0574 

16 

27.38 

1.0885 

13  36 

15812 

241  16 

0.8616 

0587 

21 

27.88 

1.0969 

13  54 

15841 

236  11 

0.8410 

0.301 

26 

28.41 

1.1056 

14  12 

15871 

231  10 

0.8161 

0.315 

Kay    1 

28i)6 

1.1146 

14  30 

15902 

226  15 

07864 

0.329 

6 

+2955 

J.1239 

14  46 

15934 

221  25 

—0.7513 

0.342 

11 

30.17 

1.1335 

15    1 

15965 

216  39 

0.7096 

0.356 

16 

30.83 

1,1432 

15  13 

15994 

211  58 

0.6606 

0.37O 

21 

3151 

1.1531 

15  23 

1.3020 

207  21 

0.6017 

0.383 

26 

32.22 

1.1629 

15  30 

1.3044 

202  48 

0.5301 

0.397 

31 

+32.95 

1.1728 

15  33 

1.3066 

198  18 

—0.4408 

0.411 

Jane    5 

33.70 

1.1826 

15  33 

1.3083 

193  51 

0.3245 

0.424 

10 

34.47 

1.1923 

15  30 

1.3095 

189  26 

0.1611 

0.438     , 

15 

35J25 

1J3018 

15  24 

1.3103 

185    2 

9.8905 

0.452 

20 

36.03 

15110 

15  15 

1.3106 

180  39 

—9.0011 

0.4^ 

25 

+36.81 

1.2199 

15    3 

1.3104 

176  16 

+9.7609 

0.479     ' 

30 

37.59 

li2285 

14  49 

1.3098 

171  53 

0.0866 

0.493     1 

Jolj    5 

38.36 

li2368 

14  33 

1.3087 

167  29 

05817 

0507 

10 

39.12 

1.2447 

14  15 

1.3071 

163    4 

0.4089 

052O     , 

15 

39.85 

13521 

13  56 

1.3052 

158  36 

05048 

0534 

20 

+4056 

15592 

13  36 

1.3029 

154    5 

+05808 

0548 

25 

41i» 

1J3659 

13  16 

1.3003 

149  32 

0.6429 

0561 

30* 

41.90 

1J2721 

12  55 

15975 

.      144  54 

0.6946 

0575   ; 

Ang.    4 

.  42.53 

1.2780 

12  35 

15945 

140  12 

0.7381 

0589     ' 

9 

43.12 

15835 

12  16 

15914 

135  26 

0.7750 

0.602     1 

14 

+43.68 

1.2886 

11  58 

15882 

130  35 

+0.8062 

0.616     1 

19 

44.21 

15933 

11  41 

15851 

125  39 

0.S325 

0.63O     1 

24 

44.71 

15978 

11  27 

1.2822 

120  39 

0.8544 

0643 

29 

45.18 

1.3021 

11  14 

157U6 

115  34 

0.8723 

0.657     i 

Sept   3 

45.63 

1.3061 

11    3 

15773 

110  25 

0.8866 

0.671     1 

8 

+46.05 

1.3100 

10  55 

15755 

105.12 

+0.8975 

0.684 

13 

46.47 

1.3137 

10  50 

15741 

99  56 

0.9050 

0.698     1 

18 

46.87 

1.3174 

10  48 

15733 

94  37 

0.9094 

0.712     ! 

23 

47i27 

1.3211 

10  47 

15731 

89  17 

0.9105 

0.726 

28 

47.66 

1.3247 

10  50 

15735 

83  57 

0.9085 

0.739 

Oct     3 

+48.07 

1.3285 

10  55 

15745 

78  36 

+0.9033 

0753     ! 

8 

48.49 

1.3325 

11    2 

15760 

73  16 

0.8946 

0.767     , 

13 

+48.92 

1.3366 

11  11 

15780 

67  58 

+0.8825 

0.780     1 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

CONSTANTS  FOR  FACILITATING  THE  REDUCTION  OF  THE  FIXED  STARS. 

1863. 

/ 

Log.^. 

G. 

Log.  h. 

H. 

Log.  t. 

T. 

Oct  18 

W.38 

1.3409 

11^21' 

1J»05 

dii 

4^-8666 

0.794 

23 

49.86 

1.3454 

11  33 

liW33 

57  29 

0.8467 

0.808 

28 

50.38 

1.3502 

11  44 

liM64 

52  20 

.     0.8223 

0.821 

Not.    2 

50.93 

1.3552 

11  56 

12897 

47  14  . 

0.7928 

0-835 

7 

51.51 

1.3605 

12    8 

li2929 

42  12 

0.7575 

0.649 

12 

-h52.13 

1.3660 

12  19 

15961 

37  14 

4-0.7153 

0.862 

17 

52.79 

1.3717 

12  29 

li»92 

32  19 

0^647 

0.876 

22 

53.48 

1.3776 

12  37 

1.3020 

27  28 

0.6034 

0890 

27 

54.20 

1.3836 

12  43 

1.3046 

22  40 

0.5279 

0.903 

Dec.    2 

54.95 

1.3897 

12  47 

1.3068 

17  55 

0.4321 

0i)17 

7 

H-55.73 

1.3958 

12  49 

1.3085 

13  11 

4-0.3041 

0.931 

12 

56.52 

1.4019 

12  49 

1.3097 

829 

0.1159 

0.945 

17 

57.32 

1.4079 

12  46 

1.3104 

3  49 

4-9.7702 

0.958 

22 

58.13 

1.4139 

'     12  41 

1.3106 

359    8 

-9.1261 

osm 

27 

58.94 

1.4197 

12  34 

1.3102 

354  28 

9i)323 

0.986 

32 

+59.74 

1.4253 

12  25 

1.3093 

349  46 

-0.1963 

0.999 

BESSEL'S  FORMULAE  OF  REDUCTION  FOR  THE  FIXED  STARS. 

1     WITH   DR.    PETERS^S  COEFFICIENTS,  AND   THE   NOTATION    OF  THE   CATALOGUE   OF   STARS      j 

OF   THE   BRITISH   ASSOCIATION. 

A  r=  -.2(K'.4451  cos  «  cos  O 

B  =  — 20'^445l8inO- 

C  -  T  -  0^238  sin  ft  +  0.00410  sin  2ft  -  0.02519  sin  2©. 

-f-  0.00294  sin  (©  +  82o  34')  —  0.00405  sin  2  C  +  0j60135  sin  (C 

-T'). 

D  =  —  9"J2236  cos  a  H-  0".0896  cos  2 ft  -  0".5507  cos  2  ©  —  0".0098  cos  (©  +  280°  220-           || 

i                 —  0".0885oos2<C. 

£  «  ^  0^.0481  sio  ft  H-  0".0014  sin  2  ft  —  0".0034  sin  2  © 

a  =  cos  a  sec  a. 

6  =  sin  a  sec  S, 

€  =  46^.0780  H-  20".06e0  sin  a  Un  dl 

J  =  cos  a  tan  a. 

a'  =*  tan  «0  cos  a  —  sin  a  sin  a. 

6^  =  cos  a  sin  S. 

c'-=20''.0560co8a. 

if  8  ~  Bin  «. 

fi  =>  the  annual  proper  motion  in  rif^ht  ascension. 

fi'  ^  (he  annual  proper  motion  in  declination. 

T  =  the  time  from  the  beginning  of  the  year  in  fractional  parts  of  the  jear. 

©  »  the  son's  longitude. 

1        C  =  the  moon's  longitude. 

ft  «  the  longitude  of  the  moon*s  ascending  node. 

'         «  =  the  obliquity  of  the  ecliptic. 

a  =  the  star's  mean  declination  for  the  beginning  of  the  year. 

' 

1         a  s=  the  star's  apparent  declination  at  the  time  t. 

o»  —  a  =  Ao-4-B6-»-Cc-4-Drf-»-EH-T^. 

i'-S  =Aa'4-B6'+Cc'  +  IXcf-4-T/. 

The  following  formnlsB  may  also  be  used  by  potting 

/=46".0780C.                                                  t  =  Atan«i. 
^  cos  6  =  20^.0560  C.                                       ;icosH  =  B. 

^sin  G«  D.                                                     Asin  H«  A. 

♦ 

a'^a  =/-4-  Tn  -t-^  sin  (G  4-  a)  tan  a  -4-  *  sin  (H  +  o)  sec  S. 

P  —  S  =  1  COB  a  4-  T^'  •+.  ^  cos  (O  H-  a)  +  A  cos  (H  -f-  a)  sin  a. 
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MEAN  PLACES  OP  100  PRINCIPAL  FIXED  8TAES,  FOB 
JANUARY  I,  1863. 


Stsr'i  Num. 


a  Andromedje  .  . 
y  Pegasi  {Algenih) 
P  Hydrae  .... 

a  CASSIOPEiE      .      . 

^  Ceti 


a  Urs.  Mm.  (Polaris) 

^  Ceti 

a  Eridani  (Achemar) 
a  AriETIS      .      .      . 
y  Ceti 


a  Ceti 
a  Persei  . 


17  Tauri  .... 
y*  Eridani .... 
a  Tauri  (Aldebofxtn) 

a  AuRiQJR  (OapeBa) 
p  Orionis  {Rigd) . 
^  Tauri  .... 
d  Orionis     .    .    . 
a  Leporis .... 


f  Orionis  .  .  , 
a  ColumbsB  .  .  • 
a  Orionis  .  .  , 
/i  Greminorum  .  » 
a  Argus  (Oanopwi) 

51  (Hev.)  Cephei     . 
a  Canis  Maj.  {^rius] 
ff  Canis  Majoris      • 
d  G^minorum     .     • 
a*  Geminor.  {Castor) 

a  Can.  Mcn.  (I^veyon) 
p  Geminor.  (Pollux) . 

15  Argus 

f  Hydrsd 

c  Ursss  Maoris  .    .     . 


I  Argus  .... 
a  Hyvrm  y  .  . 
6  UrsaB  Msyoris .  . 
f  Leonis  .... 
a  Leonis  (Beguhts) 


17  Argus  .... 
a  IjRSiE  Majoris  . 
d  Leonis  •  .  . 
d  HydwB  et  Crateris 


Magnltodt.      Bigfal  AsomuIoo. 


2 

3.2 
3 

var. 
2 


2 

1  8  59.29 

3 

1  17  10.60 

1 

1  32  36.38 

2 

1  59  27.38 

3.4 

2  36  12.24 

2.3 
2 
3 
3 
1 

1 
1 
2 
2 
3 

2 
2 

var. 
3 
1 

5 

1 

2.1 
3.4 
2.1 

1 

1:2 

3 

3.4 


2 
2 
3 
3 
IJ2 

2 

2 

2.3 
3.4 


m   B 

1  18.67 

6  11.01 

18  29.92 

32  45.16 

36  42.60 


2  55  7.19 

3  14  33.46 
3  39  20.71 

3  51  38.26 

4  28  3.76 

5  6  34.44 
5  7  57.27 
5  17  38.00 
5  25  0.55 
5  26  41.36 

5  29  15.76 
5  34  41.46 

5  47  45.31 

6  14  40.36 
6  20  54.77 

6  35  9.88 
6  39  6.80 

6  53  14.54 

7  11  56.40 
7  25  50.98 

7  32  7.72 

7  36  65.69 

8  1  ^.62 
8  39  31.20 

8  49  48.63 

9  13  25.32 
9  20  51.24 
9  23  40.41 
9  38  4.20 

10  1  4.35 

10  39  45.19 

10  55  14.77 

11  6  49.13 
11  12  29.57 


An.Tarlaaon. 


-+.  3.085 
3.080 
3.284 
3.359 
3.016 

4-19.195 
3.000 
2.238 
3.365 
3.102 

+  3.127 
4.245 
3.554 
2.796 
3.4aA 

-4-  4.423 
2.880 
3.787 
3.066 
2.648 

-4-  3.044 
2.177 
3.247 
3.636 
1.330 

4-30.418 
2.646 
2.360 
3.597 
3.840 

4-  3.146 
3.682 
2.558 
3.189 
4.142 

4-  1.602 
2.948 
4.056 
3.423 
3.203 

4-  2.306 
8.773 
3.207 

4-  2.997 


DeoUnatioD. 


4-28  20  2.5 
4-14  25  18.0 
—78  1  96J2 
4-55  47  7.8 
—18  44  21.5 

4-88  34  44.9 

—  8  53  28.8 
—57  56  0.5 
4-22  48  46.4 
4-  2  39  22.9 

4-  3  32  59.1 
4-49  22  12.9 
4-23  40  43.3 
—13  54  2.6 
4-16  13  50.9 

4-45  51  16.0 

—  8  21  46.8 
4-28  29  15.9 

—  0  24  13.3 
—17  55  22.6 

—  1  17  32.7 
—34  8  55.6 
4-  7  22  41.2 
-4-22  34  48.8 
—52  37  19.1 

4-87  14  44.6 
—16  31  49.7 
—28  47  17.5 
4-22  13  52.5 
-h32  11     6.1 

4-  5  34  24.9 
4-28  21  18.4 
—23  54  4L2 
4-  6  55  9.4 
4-48  34  36.4 

—58  42  2.5 

—  8  4  0.3 
4-52  17  57.3 
-4-24  24  12.0 
-4-12  38  7.1 

—58  57  51.4 
4-62  29  22.7 
4-21  16  25.6 
—14    2  15.8 


4-1^.91 
20.03 
20i24 
19.83 
19.62 

4-19.15 
18.74 
18.45 

15.38 

4-14.37 

ISJ22 

11.52 

10.56 

7.66 

.4-  4.21 
4.49 
3.49 
a03 
2.92 

4-  2.69 

2.21 

4-  1.07 

—  1.41 
1.82 

—  3.14 
4.61 
4.62 
6.19 
7.43 

—  8.88 
8.30 

10.08 
12.88 
13.80 

—14.90 
15.39 
16.13 
16.36 
17.41 

— ia73 
19.34 
19.65 

—19.45 
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BCEAN  PLACES  OF  100  PRINCIPAL  FIXED  STARS,  FOR 
JANUARY  1,  1863. 


/3  Leonis 

y  URSiE  Majoris  .     . 
fi  Chamseleoods .     .     . 

a*  Crucis 

/5CJorvi 

12  Cannm  Venaticorum 
a  ViROlNis  (Spiea) 
If  UrsuE  Majoris  . 
ff  Bootis    .... 
/3  CeDtauri     .    .     . 

a  Bootis  (Areturm) 
a*  Centauri     .     .     . 

*  Bootis  .... 
a*  LiBRJB  .... 

p  URSiE  MmoRis  . 


fi  Libne    .... 

a  CORONJB  BORBALIS 

a  Sbrpentis      .     . 

C  Ursie  Minoris .     • 

'  p^  Scorpu  .... 


d  Ophiuchi  .    .    . 
a  ScoRPn  (Aniarts) 
II  Draoonis     .     .     • 
a  Trianguli  Australis 
c  Ursse  Minoris .     • 

a  HerCULIS  .      .      . 

fi  Draconis  .  .  . 

a  Ophiuchi  .  .  • 

<r  Octands      .  .  . 

y  Draconis  •  .  • 

/i^  Sagittarii    .     .  . 

d  Urs^  Minoris  . 

a  Ltr^  (  Vega)  . 

/3  Ltrjs    .    .    •  • 

(Aquiub     •    .  • 

h  AQUILiE  •  .  . 
y  AQUILiE      .      .      . 

a  Aquil^  (AUatr) 
fi  Aquilje  .  .  . 
X  Ursae  Minoris  .     . 

a*  CaPRTCORNI    .      • 

a  Pavonis      .     .     . 
a  Ctgni    .... 
ei'CTGNI     .      .      . 

33 


MiffnitiMto.      Bicht 


2 

2.3 
5 

1 
2.3 


1 
2 
3 

1 

1 
1 

2.3 
3 
2 

2 

2 

2.3 
4.5 

2 

3 

1.2 
3.2 

2 
4.6 

var. 
3.2 

2 

6 
2.3 

4 
4.5 

1 

var. 

3 

3.4 

3 
IJ2 

4 

5 

3.4 
2 

2.1 
5.6 


11  42  4.14 

11  46  36.56 

12  10  22.60 
12  18  59.87 
12  27  11.61 

12  49  36.80 

13  17  58.71 
13  42  8.29 
13  48  9.72 

13  54  11.14 

14  9  24.77 
14  30  20.07 
14  39  0.19 
14  43  18.22 

14  51  8.41 

15  9  38.27 
15  28  53.27 
15  37  31.25 
15  49  1.50 
15  57  28.50 


16  7 
16  21 
16  22 


10.07 
0.69 
9.01 


16  34  11.61 

17  0  7.77 

17  8  24.06 
17  27  20.29 
17  28  34.53 
17  53  37.30 

17  53  25.55 

18  5  34.12 
18  16  32.36 
18  32  18.00 
18  45  1.27 

18  59  6.69 

19  18  35.37 
19  39  44.74 
19  44  5.90 

19  48  34.96 

20  1  4.01 

20  10  27.01 
20  14  47.60 

20  36  45.70 

21  0  45.26 


AibTartalkm. 


3.065 
3.193 
3.326 
SJ260 


4-  2.822 
3.150 
2.371 
2.862 
4.155 

+  2.733 
4.030 
2.622 

-h  3.305 

—  0.257 

4-  3.220 

2.538 

4-  2.949 

—  2.303 
-H  3.479 

-h  3.138 
3.666 
0.822 

-h  6.275 

—  6.417 

-h  2.733 

1.353 

2.781 

110.187 

1.394 

-h  3.587 

—19.364 

4-  2.031 

2.215 

2.755 

-h  3.027 

2.852 

2.928 

-h  2.946 

—57.203 

-H  3.834 

4.800 

2.043 

4-  2.676 


+15  20  16.0 
+54  27  22.8 
—78  33  5.7 
—62  20  19.7 
—22  38  19.5 

+39  3  32.1 

—10  26  43.7 

+49  59  52.8 

+19  5  9.0 

—59  42  36.1 

+19  53  49.8 
—60  15  54.0 
+27  39  12.2 
—15  28  13.3 
+74  42  54.3 

—  8  52  29.9 
+27  10  40.1 
+  6  51  31.8 
+78  12  51.4 
—19  25  39.0 

—  3  20  19.5 
—26  7  29.7 
+61  49  30.5 
—68  46  12.5 
+82  15  25.6 

+14  32  56.3 

+52  24  14.7 

+12  39  44.9 

—89  16  42.7 

+51  80  22.3 

—21  5  28.4 

+86  86  11.4 

+38  39  28.5 

+33  12  20.0 

+13  89  45.4 

+  2  50  40.0 
+10  16  54.5 
+  8  80  82.0 
+  6  4  0.5 
+88  58  55i2 

—12  58  2.0 
—57  10  11.4 
+44  47  81.7 
+38    4  39.1 


— 2rf.l0 
20.04 
20.05 
19.94 
19.99 

—19.56 
18.96 
18.14 
18.22 
17.71 

—18.92 
15.07 
15.43 
15.24 
14.78 

—13.58 
12.36 
11.64 
10.84 
10J26 

—  9.61 
8.44 
8.22 
7.43 
5.17 

—  4.44 
2.84 
2.95 
0.46 

—  0.60 

+  0.49 
1.46 
3.09 
8.89 
5.05 

+  6.84 

8.46 

9.17 

8.67 

10.08 

+10.80 
11.08 
12.67 

+17.47 
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MEAN  PLACES  OF  100  PRINCIPAL  FIXED  STABS,  FOB 
JANUABT  1,  1863. 


BtWfNai 


{ Cygni    .    .    •    .    • 

a  CePHEI 

p  Aquarii    .    •    .    • 

p  Cbphei 

c  Fegasi  •    .    .    »    • 

a  AquABII     •      .      •      . 

a  Gruis 

C  Pegasi  •    •    .    •    « 
a  Fis.Av9.(Fomalhaui) 
m  Peoasi  {Markab)    • 

c  Piscium     •    •    •     • 
y  Cephei 


Miffiiitoda. 


8 
3.2 

3 

3 
2^ 

8 
2 

a4 

1.2 
2 

4.5 
3.4 


Bight 


21 

21 


7  6.33 
15  18.40 
21  24  20.60 
21  26  52.78 
21  37  27.44 

21  58  44.73 

21  59  34.96 

22  34  37.63 
22  50     4.37 

22  57  56i^ 

23  32  54.29 
23  33  45.08 


^  2.550 
1.439 
3.163 
0.802 
2.951 

^-  3.083 
3.820 
2.990 
3.331 
2.983 

4-  3.084 
-h  2.897 


4-29  39  59.7 
+62    0  20.7 

—  6  10  18.9 
4-69  57  34^ 
4-  9  14  54.7 

—  0  59  3.3 
—47  37  20.3 
4-10  7  2.4 
—30  20  53.6 
4-14  28    %Sl 


4-  4  53 
4-76  52 


2.8 
4.4 


4-14J^ 
15.11 
15.63 
15.69 
16.32 

4-17.30 
17.16 
ia69 
ia94 
19^1 

4-19.47 
4-20.06 
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APPARENT  PLACES  OF 

a  VBSM  MINORIS,   (Polaru,) 

FOR  THE 

. 

UPPER  TRANSIT  AT  WASHINGTON. 

JANUABT. 

FEBBUABT. 

MABGH. 

APBm. 

SkUml 

Moo^ 

E.A. 

DM-Mrtk. 

B.A. 

IttcMortk. 

B.A. 

Dn-AMk. 

BJL 

Dta-Nfrth. 

Mofith. 

b        m 

1     8 

88  85 

h       m 
1       8 

88  85 

h      ■ 

1     8 

88  3^ 

h      m 

1     8 

88  84 

1 

79.95 

ld.70 

64'.17 

ld.58 

36.28 

65!42 

26.07 

66'32 

1 

2 

79.23 

10.80 

63.32 

10.50 

34.68 

65.18 

25.99 

65.98 

2 

3 

78.45 

10.91 

62.45 

10.40 

34.07 

64.92 

25.95 

55.62 

3 

4 

77.62 

11.03 

51.57 

10.27 

38.48 

64.65 

25.99 

66.27 

4 

5 

76.75 

11.13 

60.70 

10.12 

32.91 

64.36 

26.08 

64.93 

6 

6 

75.85 

11.23 

49.85 

9.96 

32.40 

64.06 

26.22 

64.61 

6 

7 

74.91 

11.30 

49.05 

9.79 

31.96 

63.75 

26.39 

64.30 

7 

8 

73.96 

11.35 

48.31 

9.60 

31.58 

63.44 

26.56 

64.01 

8 

9 

73.02 

11.37 

47.62 

9.43 

31.25 

63.14 

26.71 

63.74 

9 

10 

72.11 

11.38 

46.99 

9.26 

30.96 

62.87 

26.81 

63.47 

10 

11 

71.24 

11.37 

46.37 

9.09 

30.69 

62.61 

26.88 

63.19 

11 

12 

70.42 

11.37 

45.76 

8.94 

30.41 

62.35 

26.93 

62.89 

12 

13 

69.63 

11.35 

45.13 

8.80 

30.10 

62.10 

26.98 

62.58 

13 

14 

68.88 

11.35 

44.46 

a66 

29.75 

61.85 

27.04 

52.24 

14 

15 

6ai6 

11.37 

43.72 

8.52 

29.36 

61.58 

27.15 

61.90 

15 

16 

67.42 

11.40 

42.94 

a35 

28.94 

61.29 

27.32 

61.65 

16 

17 

66.63 

11.43 

42.16 

ai5 

2a63 

60.98 

27.55 

51.22 

17 

18 

65.78 

11.46 

41.39 

7.93 

2ai6 

60.65 

27.85 

60.90 

18 

19 

64.85 

11.47 

40.66 

7.70 

27.84 

60.31 

28.20 

50.59 

19 

20 

6a89 

1145 

39.99 

7.45 

27.60 

69.97 

2a58 

50.30 

20 

21 

62.93 

11.41 

39.38 

7.20 

27.42 

69.64 

28.96 

60.02 

21 

22 

61.99 

11.35 

•38.82 

6.95 

27.29 

69.31 

29.33 

49.75 

22 

23 

61.09 

11.26 

38.31 

6.71 

27.20 

69.00 

29.67 

49.50 

23 

24 

60.25 

11.17 

37.83 

6.49 

27.13 

58.70 

29.98 

49.24 

24 

25 

5^46 

11.08 

37.36 

6.28 

27.05 

58.42 

30.27 

4a98 

25 

26 

6a70 

10.99 

36.88 

6.07 

26.97 

58.14 

30.55 

48.70 

26 

27 

57.98 

10.91 

36.38 

6.85 

26.86 

57.85 

30.82 

4842 

27 

28 

57.25 

10.83 

35.84 

5.63 

26.72 

67.57 

31.09 

48.12 

28 

29 

56.53 

10.77 

35.28 

5.42 

26.55 

67.29 

31.40 

47.81 

29 

30 

55.78 

10.71 

34.68 

6.18 

26.38 

56.99 

31.77 

47.51 

30 

31 

54.99 

10.65 

34.07 

4.92 

26.21 

56.67 

32:20 

47J20 

31 

32 

64.17 

10.58 

33.48 

4.65 

26.07 

56.32 

32170 

46J9 

32 
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APPARENT  PLACES  OF   a  UBSiB  MINORIS,   (Polarit,)   FOB  THE 
UPPER  TRANSIT  AT  WASHINGTON. 


SMmwI 
Month. 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


MAT. 


ILA. 


h        m 

1    8 

32.20 
32.70 
33.26 
33.85 
34.45 

35.03 
35.56 
36.04 
36.49 
36.92 

37.37 
37.a5 
38.39 
39.01 
39.67 

40.39 
41.12 
41.85 
42.59 
43.31 

43.99 
44.64 
45.26 
45.87 
46.49 

47.13 
47.79 
48.50 
49.28 
50.12 

50.99 
51.89' 


Dm,  North. 


88  3^ 

4f.20 
46.89 
46.62 
46.36 
46.13 

45.92 
46.71 
45.50 
45.28 
45.04 

44.79 
44.52 
44.25 
44.00 
43.75 


JUNE. 


K.A. 


b  m 
1       8 

51.89 
62.78 
63.62 
54.39 
55.12 

66.81 
56.50 
67.22 
58.00 

68.82 

59.71 
60.64 
'61.60 
62.55 
63.49 


43.53 

64.42 

43.32 

65.31 

43.14 

66.15 

42.96 

66.97 

42.79 

67.77 

42.63 

68.66 

42.46 

69.36 

42.30 

70.16 

42.12 

71.00 

41.93 

71.91 

41.74 

72.87 

41.55 

73.86 

41.36 

74.87 

41.17 

75.H9 

41.00 

76.87 

40.85 

77.79 

40.73 

78.65 

Dee.  JVbrU. 


88  34 

4d.73 
40.63 
40.54 
40.45 
40.36 

40.25 
40.13 
39.99 
39.86 
39.73 

39.62 
39.52 
39.44 
39.38 
39.34 

39.32 
39.30 
39.28 
39.26 
39.23 

39.19 
39.15 
39.11 
39.06 
39.01 

38.98 
38.97 
38.99 
39.03 
39.09 

39.16 
39J22 


JULY. 


K.A. 


b        m 

1     9 

17*79 
18.65 
19.44 
20.22 
21.01 

21.84 
22.72 
23.65 
24.62 
25.63 

26,63 
27,61 
28.58 
29.52 
30.40 

31.24 
32.04 
32.82 
33.61 
34.40 

36.22 
36.08 
36.98 
37.93 
38.92 

39.90 
40.&4 
41.74 
42.56 
43.33 

44.03 
44.73 


Dee.  Wort*. 


88  34 

39!l6 
39.22 
39.26 
39.29 
39.30 

39.32 
39,34 
39.37 
39.42 
39.49 

39.68 
39.68 
39.80 
39.93 
40.07 

40.20 
40.32 
40.44 
40.63 
40.63 

40.72 
40.83 
40.94 
41.07 
41.22 

41.40 
4i.61 
41.82 
42.02 
42.21 

42.40 
42.56 


AUGUST. 


h       n 

1     9 

44.73 
46.46 
46.22 
47.04 
47.91 

48.81 
49.72 
50.60 
51.45 
52.27 

6a05 
53.77 
54.44 
55.09 
65.72 

66.35 
67,00 
57.68 
58.40 
59.17 

69.97 
60.76 
61,54 
62.29 
62.96 

63.66 
64.09 
64.68 
66.07 
66,60 

66.19 
66.81 


Dee.  Wort*. 


88  34 

42^56 
42.72 
42.88 
43,05 
43.23 

4a42 
4a64 
43.88 
44.13 
44.40 

44.66 
44,92 
45.18 
45.44 
45.66 

45.88 
46.11 
46.33 
46,56 
46,81 

47.08 
47.37 
47.67 
48.00 
48.32 

4a64 
48.94 
49,23 
49,49 
49.76 

50,03 
50.31 


"S." 


1 
2 
3 

4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
16 

16 
17 
18 
19 
20 

21 
22 
23  I 
2i 
26 

26 
27 

28 
29 
30 

31 
32 
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APPARENT  PLACES  OF  a  UES-ffi  MINORIS,   (Polaris,)  FOB  THE 
UPPER  TRANSIT  AT  WASHINGTON. 


1 
2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


SEPTEMBER. 


RjL 


b        m 

1  10 

6.81 
7.47 
8.15 
8.81 


D60*  fnrtht 


88  34 

5d.31 
50.60 
50.92 
51.26 
9.45     61.60 


OCTOBER. 


RA. 


10.05 
10.61 
11.09 
11.52 
11.92 

12.29 
12.66 
13.05 
13.47 
13.91 

14.39 
14.91 
15.43 
15.93 
16.40 

16.80 
17.13 
17.39 
17.60 
17.79 

18.00 
18.24 
18.53 
18.86 
19.22 

19.59 
19.93 


61.96 
52.32 
62.68 
53.04 
53.38 

53.71 
54.02 
54.34 
54.65 
54.96 

55.29 
66.63 
65.99 
56.38 
56.77 

57.17 
57.56 
57.93 
58.29 
58.63 

68.97 
69.29 
59.62 
69.97 
60.34 

60.72 
61.13 


h       n 

1  10 

19*59 
19.93 
20.21 
20.44 
20.62 

20.75 
20.84 
20.89 
20.92 
20.95 

21.01 
21.10 
21.22 
21.37 
21.55 

21.72 
21.85 
21.91 
21.91 
21.83 

21.68 
21.52 
21.36 
21.22 
21.13 

21.08 
21.06 
21.06 
21.03 
21.00 

20.89 
20.71 


Dm.  MrO. 


88  35 

6'.72 
1.13 
1.54 
1.94 
2.35 

2.76 
3.14 
3.61 
3.87 
4.22 

4.56 
4.91 
6.26 
5.62 
6.00 

6.41 
6.82 
7.24 
7.65 
8.05 

8.42 
8.78 
9.13 
9.47 
9.80 

10.15 
10.51 
10.88 
11.27 
11.67 

12.07 
12.46 


NOVEHBEB. 


R.A. 


h       n 

1  10 

2071 
20.51 
20.23 
19.92 
19.58 

19.22 

18.88 
18.58 
18.31 
18.09 

17.90 
17.69 
17.46 
17.18 
16.85 

16.44 
16.95 
15.40 
14.83 
14.30 

13.a3 
13.42 
13.03 
12.66 
12.28 

11.89 
11.45 
10.94 
10.37 
9.76 

9.10 
8.44 


DtaMrO. 


88  35 

1^*46 
12.84 
13.22 
13.69 
13.93 

14.25 
14.56 
14.88 
16.20 
15.53 

15.87 
16.23 
16.60 
16.97 
17.34 

17.70 
18.03 
18.34 
18.64 
18.92 

19.20 
19.47 
19.75 
20.06 
20.37 

20.70 
21.03 
21.34 
21.66 
21.95 

22.22 
22.49 


BECEICBEB. 


h  n 
1      9 

69.10 
68.44 
67.76 
67.06 
66.40 

65.76 
65.17 
64.64 
64.13 
63.60 

63.04 
62.39 
61.66 
60.87 
60.03 

59.17 
68.33 
57.54 
56.82 
66.13 

55.46 
54.82 
54.17 
53.48 
62.74 

61.95 
61.11 
50.23 
49.31 
48.40 

47.47 
46.56 


Dm.  MwO. 


88  35 

22^22 
22.49 
22.73 
22.96 
23.17 

23.40 
23.62 
23.85 
24.10 
24.36 

24.63 
24.89 
25.13 
25.36 
26.54 

25.72 
26.88 
26.02 
26.17 
26.32 

26.50 
26.68 
26.86 
27.06 
27.23 

27.40 
27.56 
27.70 
27.83 
27.93 

28.00 
28.07 


"2." 


1 
2 
3 
4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
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APPARENT  PLACES  OF  S  JJBSM  MINORIS,  FOB  THE 
UPPER  TRANSIT  AT  WASHINGTON. 


,  8l<lMMl 


1 

2 
3 
4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

81 
32 


JTANUABT. 


B.A. 


Otcffgrth. 


h        n 

18  16 

3*19 
8.16 
8.13 
3.10 
3.08 

3.08 
3.10 
3.15 
3.22 
3.31 

8.40 
3.50 
3.59 
3.68 
3.75 

3.81 
3.88 
3.95 
4.04 
4.16 

4.31 

4.48 
4.65 
4.84 
5.02 

5.20 
5.37 
5.53 
5.69 
5.85 

6.01 
6.18 


86  3d 

li31 
11.99 
11.67 
11.34 
10.99 

10.63 

10.26 

9.89 

9.53 

9.19 

8.87 
8.57 
8.28 
8.01 
7.73 

7.43 
7.12 
6.79 
6.44 
6.09 

5.74 
5.40 
5.10 
4.81 
4.54 

4.28 
4.03 
3.78 
3.52 
3.25 

2.97 
2.67 


TEBRUART. 


E.A. 


h      ■ 

18  16 

6*18 
6.37 
6.58 
6.81 
7.05 

7.31 

7.58 
7.85 
8.13 
8.39 

8.64 
8.87 
9.10 
9.34 
9.58 

9.84 
10.14 
10.45 
10.79 
11.12 

11.45 
11.78 
12.10 
12.40 
12.70 

12.99 
13.29 
13.59 
13.91 
14.23 

14.57 
14.92 


Dm.  MrM. 


86  35 


62.67 
62.38 
62.07 
61.77 
61.48 

61.21 
60.96 
60.73 
60.52 
60.32 

60.15 
59.95 
59.74 
59.51 
59.27 

69.02 
58.77 
58.54 
58.34 
68.15 

57.99 
57.85 
67.73 
57.61 
67.47 

57.34 
57.19 
57.04 

66.88 
56.71 

66.55 
66.41 


MABCH. 


BJL         I>H.J«Mt. 


h       m 

18  16 

13*91 
14.23 
14.67 
14.92 
15.28 

15.66 
16.04 
16.41 
16.78 
17.18 

17.46 
17.78 
18.11 
18.43 
18.76 

19.12 
19.60 
19.89 
20.29 
20.68 

21.08 
21.46 
21.80 
22.16 
22.49 

22.83 
23.15 
23.48 
23.83 
24.18 

24.56 
24.94 


86  3^ 

66!88 
56.71 
66.55 
66.41 
66.28 

56.16 
66.07 
66.02 
65.97 
65.93 

65.89 
55.85 
66.79 
56.70 
55.61 

56.53 
66.46 
66.41 
65.39 
65.39 

56.41 
65.43 
56.47 
56.52 
55.55 

65.59 
55.60 
65.61 
55.61 
65.63 

66.64 
55.67 


APRIL. 


IltO>  i^MW* 


h       n 

18  16 

24*94 
25.34 
25.73 
26.11 
26.47 

26.81 
27.14 
27.45 
27.75 
28.06 

28.38 
28.70 
29.04 
29.39 
29.76 

30.12 
30.47 
30.81 
31.12 
81.41 

31.69 
31.96 
32.23 
32.49 
32.76 

38.04 
33.32 
33.62 
33.92 
34.23 

34.53 
8481 


86  35 

6^67 
65.73 
65.82 
66.92 
66.04 

66.18 
56.31 
66.44 
66.56 
56.66 

66.73 
66.81 
56.90 
67.01 
67.14 

67.30 
67.47 
57.67 

57.87 
58.07 

5a28 
58.47 
58.66 
68.83 


69.15 
69.31 
69.49 
69.68 
69.90 

60.15 
60.42 


■x.*' 


1 

2 
3 
4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 


6a99  26 


S6 
27 

28 
29 
80 

31 
32 
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1 

APPABEMT  PLACES  OF  i  UBSiB  MINOBIS,  FOB  THE 

UPPEB  TEANSrr  AT  WASHINGTON. 

MAT. 

JUNE. 

JDLT. 

AUGUST. 

flUtiwl 

SMmmI 

"r* 

''V' 

Montk. 

BJL 

Dk-MnL 

B.A. 

DMuMta. 

U.X. 

I>»e.KmA. 

1LA. 

DecNmtk. 

Mttftlh. 

h        B 

O            1 

h        m 

O           1 

k       m 

86  3^ 

k       m 

O           1 

18  16 

86  36 

18  16 

86  86 

18  16 

18  16 

86  36 

1 

t 
34.53 

d.l5 

40.05 

d.95 

39'.65 

1^78 

33'.65 

27'!78 

1 

2 

34.81 

0.42 

40.09 

9.29 

39.52 

19.06 

3341 

28.03 

2 

3 

85.08 

0.69 

40.13 

9.60 

3940 

19.33 

38.15 

28.29 

3 

4 

35.31 

0.97 

40.17 

9.90 

39.30 

19.61 

32.89 

28.56 

4 

5 

85.51 

1J34 

40.21 

10.18 

39.20 

19.91 

32^ 

28.84 

5 

6 

36.71 

149 

40.28 

10.46 

39.11 

2032 

3253 

29.12 

6 

7 

85.91 

1.73 

40.35 

10.76 

aajoo 

20.65 

32.01 

29.39 

7 

8 

36.11 

1.94 

4D.42 

11.05 

38.89 

20.90 

31.68 

29.66 

8 

9 

36.33 

2.16 

40.50 

11.37 

38.76 

21.25 

3154 

29.91 

9 

10 

36.56 

238 

40.56 

11.72 

38.60 

21.60 

31.00 

30.13 

10 

11 

36.80 

2.61 

40.60 

12.08 

3842 

21.94 

30.65 

3053 

11 

12 

37.05 

2.86 

40.63 

12.45 

3a22 

22.26 

3051 

30.52 

12 

18 

37.28 

3.13 

40.63 

12.81 

38.02 

22.68 

29.98 

30.70 

13 

14 

37.50 

343 

40.62 

13.17 

37.81 

22.88 

29.66 

80.88 

14 

15 

37.71 

a74 

40.59 

ia52 

37.60 

23.16 

2954 

31M 

15 

16 

37.91 

4.06 

40.55 

13.86 

37.39 

28.43 

29.02 

31.25 

16 

17 

38.09 

4.37 

40.51 

14.19 

37.18 

23.69 

28.72 

31.44 

17 

18 

38.24 

4.69 

40.47 

14.50 

36.99 

23.96 

2840 

31.65 

18 

19 

88.87 

5.00 

40.43 

14.79 

36.81 

24.22 

28.07 

31.87 

19 

20 

38.50 

529 

4040 

15.07 

86.63 

2449 

27.74 

32.10 

20 

21 

3a63 

6.66 

40.38 

15.87 

3645 

24.78 

2758 

32.38 

21 

22 

38.76 

5.83 

40.35 

15.68 

36.26 

25.09 

27.00 

82.54 

22 

23 

38.89 

6.10 

40.33 

16.00 

36.05 

25.40 

26.60 

32.75 

23 

24 

89.03 

6.86 

4050 

16.33 

35.82 

25.72 

26.19 

32.92 

24 

25 

89.17 

6.63 

40J87 

16.69 

85.57 

26.04 

25.79 

83.06 

25 

26 

39.33 

6.91 

40J22 

17.04 

35J29 

26.35 

25.39 

33.18 

26 

27 

89.49 

7.21 

40.15 

1742 

85.01 

26.63 

26.00 

83.30 

27 

28 

39.64 

7.58 

40.05 

17.79 

34.72 

26.89 

24.65 

3342 

28 

29 

39.77 

7.87 

39.93 

18.14 

3443 

27.13 

2451 

33.54 

29 

30 

89.89 

8J23 

39.79 

18.47 

8415 

2755 

28.97 

33.69 

80 

31 

3a98 

8.59 

39.65 

ia78 

33.89 

27.56 

23.61 

33.86 

31 

32 

40.05 

a95 

39.52 

19.06 

33.65 

27.78 

23.24 

34.03 

82 
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Sldanal 
Dwof 


SEFTEfilBEa 


1 
2 

3 
4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


BJL 


18  16" 

23*24 
22.87 
22.47 
22.05 
21.62 


DtcNcrtk. 


86  36 

34!.03 
34.20 
34.37 
34.52 
34.66 


OCTOBER. 


21.19 

34.78 

20.76 

34.88 

20.34 

34.96 

19.91 

35.03 

19.50 

35.09 

19.11 

35.14 

18.73 

35.21 

18.34 

35.28 

17.95 

35.37 

17.57 

35.46 

17.17 

35.58 

16.75 

35.68 

16.31 

35.78 

15.86 

35.85 

15.40 

35.91 

14.95 

35.93 

14.49 

35.94 

14.05 

35.94 

13.65 

35.92 

1A25 

35.92 

13.86 

35.94 

12.48 

35.96 

12.07 

36.00 

11.66 

36.04 

11.23 

36.08 

10.79 

36.11 

10.;J4 

36.13' 

h        m 

18  15 

70*79 
70.34 
69.88 
69.42 
68.97 

68.53 
68.10 
67.69 
67.30 
66.91 

66.53 
66.14 
65.74 
65.33 
64.90 

64.46 
64.01 
63.66 
63.13 
62.71 

62.31 
61.93 
61.57 
61.20 
60.84 

60.47 
60.09 
59.68 
59.28 
58.87 

58.46 
58.05 


Dm.  iVora. 


86  36 

36.11 
36.13 
36.12 
36.09 
36.04 

35.98 
35.90 
35.82 
35.75 
35.69 

35.63 
35.60 
35.57 
35.55 
35.51 

35.46 
35.38 
35.28 
35.15 
35.01 

34.86 
34.72 
34.58 
34.46 
34.36 

34.27 
34.17 
34.07 
33.95 
33.81 

33.67 
33.49 


NOVEMBEB. 


R.A. 


h       m 

18  15 

58*05 
57.66 
57.28 
56.93 
56.59 

56.26 
55.94 
55.62 
55.31 

54.98 

54.64 
54.29 
53.91 
53.55 
53.20 

62.87 
52.57 
62.28 
62.02 
51.76 

51.51 
51.24 
50.96 
50.68 
60.39 

50,10 
49.82 
49.54 
49.27 
49.01 

48.78 
48.57 


Dee.iV0rt4. 


86  36 

3^49 
33.30 
33.09 
32.89 
32.67 

32.47 
32.28 
32.11 
31.96 
31.79 

31.62 
31.44 
31.25 
31.02 
30.78 

30.51 
30.24 
29.97 
29.70 
29.46 

29.23 
29.02 

28.81 
28.59 
28.36 

28.11 
27.85 
27.56 
27.26 
26.95 

26.64 
26.33 


DEOEMBEB. 


BJl. 


h       n 

18  15 

48*78 
48.57 
48.36 
48.19 
48.01 

47.84 
47.67 
47.47 
47.27 
47.07 

46.86 
46.66 
46.48 
46.32 
46.20 

46.09 
46.00 
45.91 
45.81 
45.72 

45.61 
46.50 
45.39 
45.28 
45.17 

45.08 
45.01 
44.94 
44.91 
44.90 


Dm.  MrO. 


44.90 

44.92 


86  36 

26'!64 
26.32 
26.01 
25.71 
26.42 

25.15 
24.89 
24.63 
24.36 
24.07 

23.77 
23.45 
23.10 
22.74 
22.37 

22.03 
21.70 
21.40 
21.11 
20.82 

20.53 
20.23 
19.92 
19.60 
19.27 

18.92 
18.55 
18.18 
17.81 
17.46 

17.11 
16.77 


I 


D»y«r 


1 

2 
3 

4 
6 

6 

7 

8 

9 

10 

11 
12 
13 
14 
16 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
SO 

91 

32 
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APPARENT   PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE    UPPER       | 

TRANSIT  AT  WASHINGTON. 

aueral 

a  AXDROURDM. 

y  Pboasi. 

/f  Hydne. 

INvoTUm 
Month. 

UgfatAMMulon. 

J>».  North, 

Bight  AMendm. 

Vmx,  North. 

D96.  South, 

h       m 

o           t 

h       m 

O             1 

h        m 

O              1 

0     1 

28  20 

0     6 

14  25 

0    18 

78     0 

Jan.      1 

19.56  0.13 

i7'!5  r.o 

11.90  0.12 

2§.3  0.9 

29'.27  o'.94 

10^.7  1.1 

11 

19.43  0.13 

16.5  1.2 

11.78  0.11 

27.4  1.0 

28.33  0.87 

108.6  1.7 

21 

19.30  0.12 

15.3  1.5 

11.67  0.09 

26.4  1.0 

27.46  0.79 

106.9  2.3 

31 

19.18  0.10 

13.8  1.6 

11.58  0.07 

25.4  1.1 

26.67  0.67 

104.6  2.7 

Feb.    10 

19*08  0.07 

12.2  1.7 

11.51  0.06 

24.3  1.0 

26.00  0.54 

101.9  3.0 

20 

19.01  0.04 

10.5  1.6 

11.45  0.04 

23.3  1.0 

25.46  0.42 

98.9  3.4 

March  2 

18.97  0.00 

8.9  1.5 

11.41  0.00 

22.3  0.8 

25.04  0.27 

95.5  3.6 

12 

18.97  0.05 

7.4  1.4 

11.41  0.04 

21.5  0.6 

24.77  0.09 

91.9  3.8 

22 

19.02  0.06 

6.0  1.2 

11.45  0.07 

20.9  0.3 

24.68  0.07 

88.1  3.9 

April    1 

19.10  0.14 

4.8  0.9 

11.52  0.12 

20.6  0.1 

24.75  0.22 

S^J2  3.8 

11 

19.24  0.18 

3.9  0.5 

11.64  0.16 

20.5  0.3 

24.97  0.36 

80.4  3.7 

21 

19.42  0.21 

3.4  0.1 

11.80  0.19 

20.8  0J> 

25.33  0.51 

76.7  3.4 

May     1 

19.63  0.26 

3.3  0.3 

11.99  0.24 

21.8  0.8 

25.84  0.66 

73.3  3.2 

11 

19.89  0.30 

3.6  0.5 

12.23  0.27 

22.1  1.2 

26.50  0.79 

70.1  2.9 

21 

20.19  0.32 

4.1  1.0 

12.50  0.29 

23.3  1.4 

27.29  0.91 

67.2  2.5 

31 

20.51  0.33 

5.1  1.4 

12.79  0.30 

24.7  1.7 

28.20  0.99 

64.7  2.1 

June   10 

20.84  0.34 

6.5  1.7 

13.09  0.32 

26.4  1.9 

29.19  1.05 

62.6  1.6  ' 

20 

21.18  0.34 

8.2  1.9 

13.41  0.33 

28.3  1.9 

30.24  1.09 

61.0  1.0 

30 

21,52  0.33 

10.1  2.2 

13.74  0.32 

30.2  2.1 

31.33  1.10 

60.0  0.4  ' 

July    10 

21.85  0.32 

12.3  2.4 

14.06  0.29 

32.3  2.1 

32.43  1.07 

59.6  0.2 

;              20 

22.17  0.29 

14.7  2.4 

14.35  0.27 

34.4  2.2 

33.50  1.01 

59.8  0.7 

1              30 

22.46  0.25 

17.1  2.5 

14.62  0.25 

36.6  2.0 

34.51  0.93 

60.5  1.2 

1    Aug.    9 

22.71  0.22 

19.6  2.4 

14.87  0.21 

38.6  2.0 

35.44  0.81 

61.7  1.7 

19 

22.93  0.19 

22.0  2.4 

15.08  0.18 

40.6  1.8 

36.25  0.67 

63.4  2.2 

29 

23.12  0.14 

24.4  2.3 

15.26  0.14 

42.4  1.6 

36.92  0.51 

65.6  2.6 

Sept    8 

23.26  0.10 

26.7  2.3 

15.40  0.10 

44.0  1.5 

37.43  0.32 

68.2  2.9 

18 

23.36  0.06 

29.0  2.1 

15.50  0.06 

45.5  1.3 

37.75  0.14 

71.1  3.0 

28 

23.42  0.02 

31.1  1.8 

15.56  0.03 

46.8  1.0 

37.89  0.05 

74.1  3.1 

Oct.      8 

23.44  0.02 

32.9  1.5 

15.59  0.00 

47.8  0.8 

37.84  0.24 

77.2  3.0 

18 

23.42  0.04 

34.4  1.3 

15.59  0.04 

48.6  0.5 

37.60  0.44 

80.2  3.0 

28 

23.38  0.07 

35.7  0.9 

15.55  0.06 

49.1  0.3 

37.16  0.60 

83.2  2.5 

Nov.     7 

23.31  0.10 

36.6  0.7 

15.49  0.06 

49.4  0.1 

36.56  0.73 

85.7  2.1 

17 

23.21  0.11 

37.3  0.4 

15.41  0.09 

49.5  0.2 

35.83  0.84 

87.8  1.8 

27 

23.10  0.13 

37.7  0.1 

15.32  0.11 

49.3  0.4 

34.99  0.93 

89.6  1.2 

Deo.     7 

22.97  0.14 

37,8  0.9 

15.21  0.12 

48.9  0.5 

3106  OTOT 

90,8  0.4 

n 

22.^  0.14 

37.6  0.6 

15.09  0.12 

4a4  afi 

33.09  OM 

9L2  0,1 

27 

22M  O.IJ 

37.0  0.9 

14.97  0.13 

47,8  0.8 

32.12  0.96 

91.1  0.8 

37 

22.55 

36.1 

14,84 

47.0 

31.16 

90.3 

U^ 

kfter 

th«  SEId  of  Mweh 

Itb^UftttlMSIdc 

itmai  Oti.  jy/br<  tb 

«  !^l«D  NODO* 
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APPARENT   PLACES 

OF   THE   PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER 

TRANSIT   AT    WASHINGTON. 

8ld«ml 

a  Cassiopkjb. 

/f  Cell 

«>  CeH. 

DAjoftha 
Month. 

Bight  AmmosIoii. 

DtD.Vartk. 

Bight  Ateeniloo. 

Dm.  South. 

Bight  AMOodoo. 

Dm.  Sntfi. 

h        m 

0  32 

55  4V 

h        m 

0  36 

18  43 

*         h        m 

1  17 

8''53' 

Jan.      1 

46'.50  0.28 

N           II 

30.2  0.6 

43153  0.13 

83.2  o".4 

ll'.82  o'.12 

27'.9  0.8 

11 

46.22  0.27 

29.6  1.1 

43.40  0.13 

83.6  0.2 

11.70  0.13 

28.7  0.6  ' 

21 

45.95  0.26 

28.5  1.4 

43.27  0.11 

83.8  0.0 

11.57  0.13 

-    29.3  0.3 
^   29.6  0.1 

31 

45.69  0.23 

27.1  1.9 

43.16  0.10 

83.8  0.3 

11.44  0.13 

Feb.   10 

45.46  0.20 

25.2  2.2 

43.06  6.10 

83.5  0.6 

11.31  0.11 

29.7  0.0 

20 

45.26  0.15 

23.0  2.4 

42.96  0.06 

82.9  0.9 

11.20  0.09 

29.7  0.3 

March2 

45.11  0.06 

20.6  2.5 

42.90  0.03 

82.0  1.1 

11.11  0.07 

29.4  0.5 

12 

45.03  0.01 

18.1  2.7 

42.87  0.01 

80.9  1.3 

11.04  0.03 

28.9  0.7 

22 

45.02  0.06 

15.4  2.5 

42.86  0.04 

79.6  1.6 

11.01  0.00 

28Si  1.0 

April    1 

45.08  0.13 

12.9  2.3 

42.90  0.08 

78.0  1.9 

11.01  0.04 

27.2  1.S 

11 

45.21  0.20 

10.6  1.9 

42.98  0.12 

76.1  2.0 

11.05  OU)P 

26.0  1.5 

21 

45.41  0.27 

8.7  1.7 

43.10  0.16 

74.1  2.2 

11.13  0.12 

24.5  1.6 

May     1 

45.68  0.33 

7.0  1.2 

43.26  0.20 

71.9  2.3 

11.25  0.16 

22.9  1.8  1 

11 

46.01  0.40 

5.8  0.7 

43.46  0.24 

69.6  2.3 

11.41  0.20 

21.1  2.0  1 

21 

46.41  0.43 

5.1  0.2 

43.70  0.27 

67.3  2.4 

11.61  0.24 

19.1  8.1 

1 

31 

46.84  0.46 

4.9  0.3 

43.97  0.30 

64.9  2.3 

11.85  0.27 

17.0  2^ 

June  10 

47.30  0.49 

5.2  0.7 

44.27  0.31 

62.6  2.2 

12.12  0.28 

14.8  2.1  1 

20 

47.79  0.49 

5.9  1.2 

44.58  0.33 

60.4  2.0 

12.40  0.31 

12.7  2.0  1 

30 

48.28  0.48 

7.1  1.5 

44.91  0.32 

58.4  1.8 

12.71  0.31 

10.7  2.0  1 

July    10 

48.76  0.46 

8.6  2.0 

45.23  0.32 

56.6  1.6 

13.02  0.31 

8.7  1.8 

20 

49.22  0.43 

10.6  2.4 

45.55  0.29 

55.0  1.2 

13.33  0.30 

6.9  1.6 

30 

49.65  0.39 

13.0  2.6 

45.84  0.2S 

53.8  1.0 

13.63  0.29 

5.3  1.3 

Aug.     9 

50.04  0.34 

15.6  3.0 

46.12  0.24 

52.8  0.5 

13.92  0.^ 

4.0  1.0  • 

^    19 

50.38  0.29 

18.6  3.2 

•  46.36  0.20 

52.3  0.2 

14.17  0.23 

3.0  0.8  1 

29 

50.67  0.24 

21.8  3J2 

46.56  0.17 

52.1  0.2 

14.40  0.19 

2J2  0.4 

Sept.    8 

50.91  0.19 

25.0  3.2 

46.73  0.13 

52.3  0.4 

14.59  0.17 

1.8  0.0 

18 

51.10  0.14 

28.2  3.2 

46.86  0.09 

52.7  0.8 

14.76  0.13 

1.8  0.2 

28 

51.24  0.07 

31.4  3.1 

46.95  0.05 

53.5  1.0 

14.89  0.10 

2.0  0.4 

Oct      8 

51.31  0.01 

34.5  3.0 

47.00  0.02 

54.5  1.2 

14.99  0.06 

2.4  0.7  , 

18 

51.32  0.04 

37.5  2.7 

47.02  0.02 

55.7  1.4 

15.05  0.03 

3.1  1.0 

28 

51.28  0.09 

40.2  2.5 

47.00  0.06 

57.1  1.4 

15.08  0.00 

4.1  1.1 

Nov.     7 

51.19  0.14 

42.7  2.1 

46.94  0.07 

58.5  1.4 

15.08  0.03 

bJi  1.1 

17 

51.05  0.18 

44.8  1.7 

46.87  0.09 

59.9  1.3 

15.05  0.05 

6.3  1.1 

27 

50.87  0.21 

46.5  1.2 

46.78  0.11 

61.2  1.2 

15.00  0.07 

7.4  1.1 

Dec     7 

50.66  0.23 

47.7  0.9 

46.67  0.12 

62.4  1.0 

14.93  0.10 

a5  1.0 

17 

50.43  0.27 

48.6  0.2 

46.55  0.13 

63.4  0.9 

14.83  0.11 

9.5  1.0 

27 

50.16  0.29 

48.8  0.4 

46.42  0.13 

64.3  0.6 

14.72  0.12 

10.5  0.8 

37 

49.87 

48.4 

46.29 

64.9 

14.60 

11.3 

Nan.— 

BtfonftheSMorM 

[weh  Um  Skleraal 

day  of  th»  Month  I 

Mghii  at  Um  Sidei 

ml  Oh.  ttfUr  tho  M« 

•nNoon;              1 
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APPARENT   PLACES 

OF  THE   PRINCIPAL   FIXED    STABS,  FOB   THE   UPPER 
TBANSIT  AT  WASHINGTON. 

Month. 

aEridmai. 
{Achemar.) 

a  Aribtis. 

yCeti. 

Blcht  AMondoB. 

Dee.Sn(t4. 

The  North. 

DtD.  North. 

l''32 

57  55 

1^59 

22  48' 

h       m 

2  36 

2  39 

Jan.      1 
11 
21 
31 

Feb.    10 

37*44  o'.35 

37.09  0.34 
36.75  0.33 
36.42  0.32 

36.10  0.30 

73!0  0.3 
73.3  0J2 
73.1  0.8 
72.3  1.3 
71.0  1.7 

29'.10  0.12 
28.98  0.14 
28.84  0.15 
28.69  0.15 
28.54  0.14 

b^.S  0.5 
56.3  0.5 
55.8  0.7 
55.1  0.8 
54.3  0.9 

13.97  0.10 
13.87  0.12 
13.75  0.14 
13.61  0.15 
13.46  0.15 

25.7  0.8 
24.9  0.8 
24.1  0.6 
23.5  0.5 
23.0  04 

20 

March  2 

12 

22 

April    1 

35.80  0.26 
35.54  0.22 
35.32  0.16 
35.16  0.10 
35.06  0.04 

69.3  2.2 
67.1  2.6 
64.5  3.0 
61.5  3.2 
58.3  3.3 

28.40  0.14 
28.26  0.12 
28.14  0.07 
28.07  0.03 
28.04  0.01 

53.4  1.0 
52.4  1.0 

51.4  0.9 

50.5  0.9 

49.6  0.7 

13.31  0.14 
13.17  0.13 
13.04  0.10 
12.94  0.07 
12.87  0.03 

22.6  0.3 
22.3  0J2 

22.1  0.1 

22.2  0.3 
22.5  0.5  1 

11 
21 
Maj     1 
11 
21 

35.02  0.03 
35.05  0.11 
35.16  0.18 
35.34  0.24 
35.58  0.30 

55.0  3.6 
51.4  3.6 

47.8  3.5 
44.3  34 

40.9  3.2 

28.05  0.05 
28.10  0.10 
28.20  0.15 
28.35  0.20 
28.55  0.23 

48.9  0.5 
48.4  0.3 
48.1  0.0 
48.1  0.3 

48.4  0.5 

12.84  0.01 

12.85  0.05 
12.90  0.09 
12.99  0.15 
13.14  0.18 

23.0  0.6  ' 
23.6  0.7 
24.3  1.0 
25.3  1.3 
26.6  1.5 

31 

June   10 

20 

30 

Julj    10 

35.88  0.36 
36.24  040 
36.64  045 
37.09  0.46 
37.54  047 

37.7  2.9 

34.8  2.6 
32i2  2.3 

29.9  1.8 
28.1  1.2 

28.78  0.27 
29.05  0.30 
29.35  0.32 
29.67  0.33 
30.00  0.33 

48.9  0.8 
49.7  1.0 
50.7  1.3 
52.0  1.5 
53.5  1.6 

13.32  0.21 
13.53  0.26 
13.79  0.28 
14.07  0.29 
14.36  0.30 

28.1  1.6  1 
29.7  1.7 
31.4  1.8  i 

33.2  1.8  1 
35.0  1.7 

20 
30 
Aug.    9 
19 
29 

38.01  0.47 
38.48  045 
38.93  0.^ 
39.35  0.38 
39.73  0.34 

26.9  0.6 
26.3  0.0 
26.3  0.4 

26.7  1.1 

27.8  1.6 

30.33  0.33 
30.66  0.32 
30.98  0.29 
31.27  0.27 
31.54  0.25 

55.1  1.7 
56.8  1.8 
58.6  1.7 
60.3  1.7 
62.0  1.7 

14.66  0.31 
14.97  0.30 
15.27  0.28 
15.55  0.27 
15.82  0.25 

36.7  1.6 
38.3  14 
39.7  1.3 
41.0  1.2  1 
42.2  0.9 

Sept    8 
18 
28 

Oct      8 
18 

40.07  0.27 
40.34  0.21 
40.55  0.13 
40.68  0.07 
40.75  0.02 

29.4  2.0 

31.4  24 
33.8  2.7 

36.5  2.9 
39.4  3.0 

31.79  0.22 
32.01  0.18 
32.19  0.16 
32.35  0.12 
32.47  0.08 

63.7  1.6 
65.3  14 
66.7  1.2 
67.9  1.1 
69.0  1.0 

16.07  0.23 
16.30  0.20 
16.50  0.18 
16.68  0.14 
16.82  0.11 

43.1  0.6 
43.7  0.3  i 

44.0  0.1 

44.1  0.2  1 
43.9  04 

28 

Nov.     7 

17 

27 

Dec.     7 

40.73  0U>7 
40.66  0.13 
40.53  0.19 
40.34  0.24 
40.10  0.29 

42.4  2.9 
45.3  2.9 
48.2  2.6 
50.8  2.2 
53.0  1.8 

32.55  0.06 
32.61  0.02 
32.63  0.00 
32.63  0.03 
32.60  0.06 

70.0  0.8 

70.8  0.7 
71.5  04 

71.9  0.2 

72.1  04) 

16.93  0.08 
17.01  0.06 
17.07  0.03 
17.10  0.00 
17.10  0.03 

43.5  04 
43.1  0.7 
42.4  0.8  , 

41.6  0.8 
40.8  0.9 

17 
27 
37 

39.81  0.32 
39.49  0.34 
39.15 

54.8  1.2 
56.0  0.7 
56.7 

32.54  0.09 
32.45  0.12 
32.33 

72.1  0.1 
72.0  0.3 
71.7 

17.07  0.07 
17.00  0.10 
16.90 

39.9  0.8 
39.1  0.8 
38.3 

afW  tha  22d  or  Mftndi  U  begins  at  tlM  Bkleml  Oh.  ^/br»  tlw  Mara  Noon. 
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AFPABENT   PLACES 

OF   THE   PRINCIPAL  FIXED    STARS,  FOR  THE   UPPER     || 

TRANSIT   AT   WASHINOTON. 

SIderMa 

a  CbtI. 

a  PbbsBI. 

,T«ri.                    1 

DAJOftlM 

Month. 

Bight  AmmosIoii. 

Det.  North. 

light  AMwriOB. 

Dm.  JWtfrO. 

J)9C,N0rtk. 

h        m 

2  55 

isi 

h        m 

3  14 

49  22! 

h        m 

3  39 

23°  4d 

Jan. 

1 

9'.02  0JO9 

6L5  0*18 

36'.36  0.15 

2S.4  0^9 

23.02  OU)d 

49I3  OJO 

11 

8.93  0.12 

60.7  0.7 

36.21  0.18 

27.3  0.5 

22.94  0.11 

49.3  0.1 

21 

8.81  0.14 

60.0  0.7 

36.03  0.23 

27.8  0.1 

22.83  0.13 

^.2  0.3 

31 

8.67  0.15 

59.3  0.6 

35.80  0.25 

27.9  0.2 

22.70  0.16 

48.9  0.4  > 

Feb. 

10 

8.62  0*15 

58.7  0^4 

35.55  0.26 

27.7  0.6 

22.54  0.17 

48.5  0.5 

20 

8.37  0.15 

58.3  0.2 

35.29  0.25 

27.1  1.0 

22.87  048 

48.0  0.6 

March  2 

8.22  0.14 

58.1  0.1 

35.04  0.24 

26.1  1.3 

22.19  0.17 

47.4  0.6 

12 

8.08  0.12 

58.0  0.0 

34.80  0.21 

24.8  1.4 

22.02  0.15 

46.8  0.6 

22 

7.96  0.08 

58.0  0.0 

34.59  0.16 

23.4  1.7 

21.87  0.13 

46.2  0.7 

April 

I    1 

7.88  0.05 

58.0  0.3 

34.43  0.12 

21.7  1.8 

21.74  0.09 

45.5  0.6 

11 

7.83  0.01 

58.3  0.6 

34.31  0.05 

19.9  1.9 

21.65  OM 

44.9  0.6 

21 

7.82  0.04 

583  OS 

34.26  0.01 

18.0  1.9 

21.60  0.00 

44.3  0.5 

Maj 

1 

7.86  0.08 

59.7  1.0 

34.27  0.09 

16.1  1.8 

21.60  0.05 

43.8  0.3 

11 

7.94  0.12 

60.7  1.2 

34.86  0.17 

14.3  1.5 

21.65  0.10 

43.5  0.1 

21 

8.06  0.17 

61.9  1.2 

^.53  0.24 

12.8  1.3 

21.75  0.15 

43.4  0.0 

1 

ai 

8.23  0.20 

63.1  1.5 

34.77  0.29 

11.5  1.0 

21.90  0.19 

43.4  0^ 

June 

10 

8.43  0.24 

64.6  1.6 

35.06  0.33 

10.5  0.7 

22.09  0.23 

43.60.5 

20 

8.67  0.27 

66.2  1.7 

35.39  0.37 

9.8  0.3 

22.82  0.26 

44.1  0.6 

30 

8.94  0.29 

67.9  1.7 

35.76  0.41 

9.5  0.0 

22.58  0.30 

44.7  0.7 

July 

10 

9.23  0.29 

69.6  1.7 

36.17  0.43 

9.5  0.3 

22.88  0.31 

45.4  0.9  ' 

1 

20 

9.52  0.29 

71.8  1.6 

36.60  0.44 

9.8  0.5 

23.19  0.31 

46.3  1.0 

80 

9.81  0.31 

72.9  1.5 

37.04  0.43 

10.3  0.9 

23.50  0.32 

47.3  1.1 

Aug. 

9 

10.12  0.29 

74.4  1.3 

37.47  0.43 

11.2  1.2 

23.82  0.32 

48.4  1.1 

19 

10.41  0.26 

75.7  1.0 

37.90  0.42 

12.4  1.4 

24.14  0.32 

49.5  i.i 

29 

10.69  0.26 

76.7  0.9 

38.32  0.40 

13.8  1.6 

24.46  0.31 

50.6  1.1 

Sept 

8 

10.95  0.25 

77.6  0.6 

38.72  0.38 

15.4  1.8 

24.77  0.29 

51.7  IJa 

18 

11.20  0.22 

78.2  0.4 

39.10  0.35 

l7J^  1.8 

25.06  0.27 

BSLt  0.9 

28 

11.42  0.19 

78.6  0.1 

39.45  a.31 

19.0  2.1 

25.33  0.95 

63.6  0.8  i 

Oct. 

8 

11.61  0.16 

78.7  0.2 

39.76  0  28 

21.1  2.1 

25.58  OJSiS 

54.4  M  ' 

18 

11.77  0.13 

78.5  0.4 

40.04  OJW 

23.2  2.1 

25.81  OM 

65J2  0.6! 

28 

^    11.90  0.10 

78.1  0.4 

40.27  0.19 

25.3  2.1 

26.01  0.16 

65.8  0.7 

Nov. 

7 

12.00  0.07 

77.7  0.6 

40.46  0.15 

27.4  2.0 

26.17  0.13 

56.5  Ol5 

17 

12.07  0.05 

77.1  0.8 

40.61  0.09 

29.4  2.0 

26.30  0.10 

57.0  0.8 

27 

12.12  0.01 

76.3  0.9 

40.70  0.03 

31.4  1.8 

26.40  0.07 

67.3  0.3 

Dec 

7 

12.13  0.02 

75.4  0^ 

40.73  0.02 

33.2  1.7 

26.47  0.02 

57.6  0.S 

17 

12.11  0.05 

74.5  0.8 

40.71  0.08 

34.9  1.3 

26.40  0.01 

57.8  0.1 

27 

12.06  0.08 

73.7  0.8 

40.63  0.13 

36.2  1.0 

26.48  0.06 

57.9  0.0 

37 

11.98 

72.9 

40.50 

37.2 

26.« 

67.9 

Now.- 

B«<bn  Um  SSd  of  i 

tfeNhttMSkleiM] 
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APPARENT   PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE    UPPER       | 

TRANSIT  AT   WASHINGTON. 

Month. 

r*  Eridaoi. 

a  Tauhi. 
{Aldebiimn.) 

a  AUBIOJB. 

{CapcUa.) 

- 

BifhlAlMMte.. 

Dee.  S^t(t4. 

Dee-AbrO. 

Vwi.  North. 

s'sf 

13  53 

h       m 

4' 28 

O             1 

16  13 

h       m 

6     6 

45  51 

Jan.      1 

40*22  0.08 

6612  1.5 

6.13  0.03 

52.4  0.3 

37'.79  0*02 

l5.5  1.3 

11 

40.14  0.11 

67.7  1.3 

6.10  0.08 

52.1  0.3 

37.77  0.08 

20.8  1.1 

21 

40.03  0.14 

69.0  1.0 

6.02  oai 

51.8  0.3 

37.69  0.13 

21.9  0.9 

31 

39.89  0.16 

70.0  0.7 

5.91  0J4 

51.5  0.3 

37.56  0.18 

22.8  0.7 

Febw   10 

39.73  0.17 

70.7  0.4 

5.77  0.16 

blJ2  0.4 

37.88  0.22 

23.5  0.4 

20 

39.96  0.18 

71.1  0.1 

5.61  0wl8 

50.8  0.4 

37.16  0.24 

23.9  0.1 

March  2 

39.38  0.18 

nJ2  0.2 

5.43  0.18 

50.4  0.4 

36.92  0.25 

24.0  0.2 

12 

39.20  0.16 

71.0  0.5 

bJ25  0.16 

50.0  0.3 

36.67  0.25 

23.8  0.5 

22 

39.04  0.14 

70.5  0.8 

5.09  0.14 

49.7  0.3 

36.42  0.24 

23.3  0.8 

April    1 

38.90  0.11 

69.7  1.0 

4.95  0.12 

49.4  04 

36.18  0.21 

22.5  1.0 

11 

38.79  0.07 

68.7  1.3 

4.83  0.09 

49.2  0.1 

35.97  0.16 

21.5  14 

21 

38.72  0.03 

67.4  1.5 

4.74  0.05 

49.1  0.1 

35.81  0.11 

20.3  1.4  I 

Maj     1 

38.69  0.02 

65.9  IS 

4.69  0.00 

49.0  0.0 

35.70  0.05 

18.9  1.4 

11 

38.71  0.05 

64.1  2.0 

4.69  0.04 

49.0  04 

35.65  0.00 

17.5  1.5 

21 

38.76  0.10 

62,1  2.1 

4.73  0.09 

4942  0.4 

35.65  0.07 

16.0  1.4 

81 

38.86  0.15 

60.0  2.2 

4.82  0.14 

49.6  0.5 

35.72  0.14 

14.6  1.3 

June  10 

39.01  0.19 

57.8  2.3 

4.96  0.18 

50.1  0.6 

35.86  0.19 

13.3  14 

20 

39.20  0.22 

55.5  2.2 

5.14  0.22 

50.7  0.7 

36.05  044 

12.1  1.3 

30 

39.42  0.25 

53.3  2.1 

5.36  0.24 

51.4  0.8 

36.29  0.28 

10.8  1.0 

July    10 

39.67  047 

51JJ  2.0 

5.60  047 

52.2  0.9 

36.57  0.32 

9.8  0.7 

20 

39.94  0.29 

49.2  1.8 

6.87  049 

53.1  0.9 

36.89  0.35 

9.1  0.5 

30 

40.23  0.30 

47.4  1.5 

6.16  0.30 

54.0  0.9 

37.24  0.38 

8.6  0.3 

Aug.     9 

40.53  0.29 

45.9  1.2 

6.46  0.30 

549  0.9 

37.62  0.40 

8.3  0.1 

19 

40.82  0.28 

44.7  0.9 

6.76  0.30 

55.8  0.8 

38.02  0.40 

8.2  0.0 

29 

41.10  0.28 

43.8  0.5 

7.06.  0.30 

56.6  0.7 

38.42  0.42 

8.2  04 

Sept    8 

41.38  0.27 

43.3  0.0 

7.36  049 

57;3  0.5 

38.84  a.4] 

8.4  0.4 

*^  18 

41.65  0.26 

43.3  0.3 

7.65  049 

57.8  0.4 

39.25  0.40 

8.8  0.6 

'     28 

41.91  0.23 

43.6  0.7 

7.94  0.27 

58.2  0.3 

39.65  0.39 

9.4  0.7 

Oct      8 

42.14  0.20 

44.3  1.1 

8.21  0.25 

58.5  04 

40.04  0.37 

10.1  0^ 

-    .18 

42.84 .0.18 

45.4  }.3 

8.46  0.23 

58.7  0.1 

40.41  0.35 

10.9  1.0 

28 

42.52  0.15 

46.7  1.5 

8.69  040 

58.8  0.0 

40.76  0.32 

11.9  1.1 

Nov.     7 

42.67  0.12 

48.2  1.8 

8.89  0.18 

58.8  04 

41.08  0.29 

13.0  1.3 

17 

42.79  0.08 

5a0  2.0 

9.07  0.15 

58.6  0.3 

41.37  0.25 

14.3  1.4 

27 

42.87  0.05 

52.0  1.9 

9J22  0.11 

58.3  0.3 

41.62  0.20 

15.7  14 

Dec     7 

42.92  0.01 

53.9  1.9 

9.33  0.07 

58.0  0.3 

41.82  0.14 

17.1  lA 

17 

42.98  0.03 

55.8  1.7 

9.40  0.03 

57.7  0.4 

41.96  0.08 

18.5  1.4 

27 

42.90  0.07 

57.5  1.7 

9.43  0.02 

57.3  0.3 

42.04  0.01 

19.9  1.3 

37 

42.88 

b9J2 

9.41 

57.0 

42.05 

21.2 

- 

ttMSBdeClfeTCh 
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APPAHENT   PLACES 

OP   THE  ] 

PRINCIPAL   FIXED    STARS,  FOR    THE   UPPER       1 

TRANSIT   AT*  WASHINGTON. 

8id«ml 

«  Omonis. 

fi  Tauri. 

i  OrIOKIS. 

DAJOftlM 

Monlh. 

1 

Bight  iMMuloa. 

J)9t.  South. 

Dm.  iSr«rU. 

Bight  Ajoanrioiu 

Jhc&mtk,     ' 

h        m 

O              1 

h        m 

O            1 

h        m 

1 

O          1       1 

5       7 

8  21 

5  17 

28  29 

5  25 

0  24 

Jan.      1 

■                   ■       . 

59.51  0.01 

50'!9  1.7 

40.76  0.01 

l5.3  o"3 

2.89  0.00 

1^.1  lU 

11 

59.50  0.06 

52.6  lA 

40.77  0.04 

16.6  0.3 

2.89  0.04 

18.0  1.1  i 

21 

59.44  0.10 

54.0  1.2 

40.73  0.09 

16.9  0.3 

2.85  0.08 

19.1  1.0  , 

31 

59.34  0.14 

55i2  1.0 

40.64  0.13 

17.2  0.1 

2.77  0.12 

20.1  0.8  1 

Feb.   10 

59.20  0.16 

56.2  0.7 

40.51  0.16 

17.3  0.1 

2.65  0.15 

20.9  OS 

20 

59.04  0.17 

56.9  0.4 

40.35  0.19 

17.4  0.0 

2.50  0.17 

21.5  0.4 

March2 

58.87  0.18 

57.3  0.2 

40.16  0.20 

17.4  0.2 

2.33  0.17 

21.9  0.2 

12 

58.69  0.19 

57.5  0.0 

39.96  0.19 

17.2  0.3 

2.16  0.18 

22.1  0.1 

22 

58.50  0.17 

57.5  0.3 

39.77  0.19 

16.9  0.4 

1.98  0.17 

22.2  0.0 

April    1 

58.33  0.15 

57.2  0.6 

39.58  0.17 

16.5  0.5 

1.81  0.15 

22.3  OS 

11 

58.18  0.12 

56.6  0.8 

39.41  0.13 

16.0  0.5 

1.66  0.13 

22.0  0.5 

21 

58.06  0.09 

55.8  0.9 

39.28  0.09 

15.5  0.6 

1.53  0.09 

21.5  0.7 

Mar     1 

57.97  0.05 

54.9  1.2 

39.19  0.04 

14.9  0.6 

1.44  0.05 

20.8  0.8 

11 

57.92  0.00 

53.7  1.4 

39.15  0.01 

14.3  0.6 

1.39  0.01 

20.0  1.0 

21 

57.92  0.04 

52.3  1.6 

39.16  0.04 

13.7  0.4 

1.38  0.03 

19.0  1.1 

31 

57.96  0.08 

50.7  1.8 

39.20  0.10 

13.3  0.4 

1.41  0.07 

17.9  1.3 

June  10 

58.04  0.12 

48.9  1.9 

39.30  0.15 

12.9  0.2 

1.48  0.11 

16.6  1.4 

20 

58.16  0.16 

47.0  1.8 

39.45  0.20 

12.7  0.2 

1.59  0.15 

15.2  1.4 

30 

58.32  0.20 

45.2  1.9 

39.65  0.23 

12.5  0.1 

1.74  0.18 

13.8  1.5 

Jalj    10 

58.52  0.22 

43.3  1.8 

39.88  0.26 

12.4  0.0 

1.92  0.21 

12.3  1.4 

20 

58.74  0.23 

41.5  1.6 

40.14  0.28 

12.4  0.1 

2.13  0.24 

10.9  1.S 

30 

58.97  0.26 

39.9  1.4 

40.42  0.30 

12.5  0.1 

2.37  045 

9.7  1.8 

Aug.     9 

59.23  0.27 

38.5  1.2 

40.72  0.31 

12.6  0.2 

2.62  0.26 

8.5  IJO 

19 

59.50  0.28 

37.3  1.1 

41.03  0.32 

12.8  0.3 

2.88  0.28 

7.5  0.9 

29 

59.78  0.29 

36J2  OS 

41.35  0.33 

13.1  0.3 

3.16  0.29 

6.6  0.5 

Sept    8 

60.07  0.29 

35.6  0.2 

41.68  0.33 

13.4  0.4 

3.45  0.29 

6.1  0.3 

18 

60.36  0.28 

35.4  0.1 

42.01  0.33 

13.8  0.3 

3.74  0.28 

5.9  0.0 

28 

60.64  0.27 

35.5  0.4 

42.34  0.32 

14.1  0.3 

4.02  0.28 

5.9  0.3 

Oct      8 

60.91  0.25 

35.9  0.9 

42.66  0.30 

14.4  0.3 

4.30  0.27 

6.2  OS 

18 

61.16  0.24 

36.8  1.2 

42.96  0.29 

14.7  0.2 

4.57  0.25 

6.8  0.9 

28 

61.40  0.22 

38.0  1.4 

43.25  0J27 

14.9  0.3 

4.82  0.23 

7.7  1.1 

Nov.     7 

61.62  0.19 

39.4  1.6 

43.52  0.24 

15.2  0.3 

5.05  0.21 

8.8  1.3 

17 

61.81  0.17 

41.0  1.8 

43.76  0.2! 

15.5  0.2 

5.26  0.19 

10.1  M 

27 

61.98  0.13 

42.8  1.8 

43.97  0.18 

15.7  0.3 

5.45  0.16 

11.5  1.5 

Dec.     7 

62.11  0.09 

44.6  IS 

44.15  0.13 

16.0  0.3 

5.61  0.11 

13.0  1.5 

17 

62.20  0.05 

46.5  1.8 

44.28  0.08 

16.3  0.4 

5.72  0.06 

14.5  1.4 

27 

62.25  0.00 

48.3  1.7 

44.36  0.04 

16.7  0.3 

5.78  04)3 

15.9  1.3 

37 

62.25 

50.0 

44.40 

17.0 

5.81 

nj2 

Km*.— 
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APPARENT   PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE    UPPER       | 

TRANSIT  AT   WASHINGTON. 

SIdMml 

a  Leporis. 

•  Oriomis. 

a  ColombflB.                 | 

SftJOfttM 

Mooth. 

Dms.  &«t4. 

Jht.  South. 

Dm.  South. 

h       m 

O             1 

h       m 

O             1 

h       m 

O             1 

5  26 

17  55 

5  29 

1  17 

5  34 

34     8 

Jan. 

1 

43.61  0.01 

28".l  2.1 

■      ■ 

18.09  0.01 

36''.4  1.3 

43.76  0.03 

62.3  2.7 

11 

43.60  0.06 

30.2  1.8 

18.10  0.03 

37.7  1.2 

43.73  0U)9 

65.0  2.5 

21 

43.54  0.10 

32.0  1.6 

18.07  0.08 

38.9  1.0 

43.64  0.13 

67.5  2.2 

31 

43.44  0.14 

33.6  1.3 

17.99  0.11 

39.9  0.8 

43.51  0.17 

69.7  1.7 

Feb. 

10 

43.30  0.17 

34.9  1.0 

17.88  0.14 

40.7  0.7 

43.34  0.21 

71.4  1.3 

20 

43.13  0.16 

35.9  0.7 

17.74  0.17 

41.4  0^ 

43.13  0.23 

72.7  0.9 

March  2 

42.95  0.20 

36.6  0.3 

17.57  0.18 

41.9  0.2 

42.90  0.23 

73.6  0.5 

12 

42.75  0.20 

36.9  0.0 

17.39  0.18 

42.1  0.1 

42.67  0.24 

74.1  0.1 

22 

42.55  0.19 

36.9  0.4 

17.21  0.18 

42.2  0.1 

42.43  0.24 

74.0  0.5 

April 

1 

42.36  0.17 

36.5  0.7 

17.03  0.15 

42.1  0.3 

42.19  0.22 

73.5  0.8 

11 

42.19  0.15 

35.8  1.0 

16.88  0.13 

41.8  0.5 

41.97  0.19 

72.7  1.3 

21 

42.04  0.11 

34.8  1.2 

16.75  0.10 

41.3  0.7 

41.78  0.16 

71.4  1.7 

Maj 

1 

41.93  0.07 

33.6  1.6 

16.65  0.06 

40.6  0.9 

41.62  0.13 

69.7  2.0 

11 

41.86  0.03 

32.0  1.8 

16.59  0.01 

39.7  1.0 

41.49  0.07 

67.7  2.4 

21 

41.83  0.01 

30.2  1.9 

16.58  0U>2 

38.7  1.0 

41.42  0.02 

65.3  2.6 

31 

41.84  0.05 

28.3  2.0 

16.60  0.06 

37.7  1.3 

41.40  0.02 

62.7  2.7 

June 

10 

41.89  0.10 

26.3  2.2 

16.66  0.11 

36.4  1.4 

41.42  0.08 

60.0  2.8 

20 

41.99  0.14 

24.1  2.4 

16.77  0.15 

35.0  1.5 

41.50  0.12 

57.2  2.8 

30 

42.13  0.17 

21.7  2.2 

16.92  0.18 

33.5  1.5 

41.62  0.16 

54.4  2.7 

July 

10 

42.30  0.20 

19.5  2.1 

17.10  0.21 

32.0  1.4 

41.78  0.19 

51.7  2.7 

20 

42.50  0.22 

17.4  2.0 

17.31  0.23 

30.6  1.3 

41.97  0.23 

49.0  2.5 

30 

42.72  0.25 

15.4  1.8 

17.54  0.25 

29.3  1.2 

42.20  0.26 

46.5  2.2 

Aug. 

9 

42.97  0.27 

13.6  1.5 

17.79  0.26 

28.1  1.0 

42.46  0.29 

44.3  1.8 

19 

43.24  0.28 

12.1  1.1 

18.05  0.28 

27.1  0.9 

42.75  0.30 

42.5  1.3 

29 

43.52  0.29 

11.0  0.8 

18.33  0.28 

26.2  0.6 

43.05  0.31 

41.2  0.9 

Sept 

8 

43.81  0.29 

10J2  0.3 

18.61  0.29 

25.6  0.2 

43.36  0.32 

40.3  0.3 

18 

44.10  0.29 

9.9  0.3 

18.90  0.28 

25.4  0.0 

43.68  0.32 

40.0  0.2 

28 

44.39  0.29 

10.2  0.6 

19.18  0.28 

25.4  OA 

44.00  0.31 

40.2  0.8 

Oct 

8 

44.68  0.28 

10.8  1.1 

19.46  0.27 

25.8  0.6 

44.31  0.30 

41.0  1.4 

18 

44.96  0.25 

11.9  1.5 

19.73  0.26 

26.4  0.9 

44.61  047 

42.4  1.9 

28 

45.21  0.23 

13.4  1.8 

19.99  0.24 

27.3  1.2 

44.88  0.25 

44.3  2.2 

Nov. 

7 

45.44  0J21 

15.2  2.0 

20.23  0.21 

28.5  1.3 

45.13  0.22 

46.5  2.7 

17 

45.65  0.17 

17.2  2.3 

20.44  0.18 

29.8  1.5 

45.35  0.19 

49.2  2.9 

27 

45.82  0.14 

19.5  2.4 

20.62  0.16 

31.3  1.5 

45.54  0.15 

52.1  3.0 

Dec 

7 

45.96  0.10 

21.9  2.4 

20.78  0.12 

32.8  1.5 

45.69  0.10 

55.1  3.1 

17 

46.06  0.06 

24.3  2.4 

20.90  0.07 

34.3  1.5 

45.79  0.04 

58.2  3.0 

27 

46.12  0.00 

26.7  2.2 

20.97  0.03 

35.8  1.4 

45.83  0.02 

61.2  2.9 

37 

46.12 

,  28.9 

21.00 

37.2 

45.81 

64.1 

after 

UMaadoTMueh 

UbegtniitttMSkk 

mal  Oh.  U/ifre  th 

•  MMnNoon. 
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APPARENT   PLACES 

OP   THE   PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER 
TRANSIT   AT    WASHINGTON. 

8M«rMl 
tejoftlM 

MoDth. 

a  Ouoiria. 

ft.  Qeminomm. 

a  Argna. 
{(hnopus) 

BV.tA-„U^ 

D9C.  North, 

B^htAsoeuloB. 

D9C.  North. 

R%ht  AwmmIoii. 

D9C.  South. 

h        m 

6  47 

7  22' 

h       m 

6  14 

22  34 

h       m 

6  20 

bi  37 

Jan.      1 
11 
21 
31 

Feb.   10 

47.76  0.03 
47.79  0.02 

47.77  0.05 
47.72  0.10 
47.62  0.14 

3^.7  0:9 
36.8  0.8 
36.0  0.7 
35.3  0.5 
34.8  0.5 

43.06  0.06 
43.12  0.02 
43.14  0.03 
43.11  0.08 
43.03  0.12 

4§.0  o'!o 
45.0  0.0 
45.0  0.0 

45.0  0.1 

45.1  0.1 

57.48  0.03 
57.45  0.11 
57.34  0.17 
*    57.17  0.23 
56.94  0.28 

25'.0  3I5 

28.5  3.2 
31.7  2.9 

34.6  2.5 
37.1  2.0 

20 

March  2 

12 

22 

April    1 

47.48  0.16 
47.32  0.17 
47.15  0.18 
46.97  0.18 
46.79  0.16 

34.3  0.3 
34.0  0.2 
33.8  0.2 
33.6  0.0 
33.6  0.1 

42.91  0.16 
42.75  0.18 
42.57  0.19 
42.38  0.19 
42.19  0.18 

45.2  0.1 

45.3  0.0 
45.3  0.0 
45.3  0.0 
45.3  0.1 

56.66  0.32 
56.34  0.35 
55.99  0.36 
55.63  0.36 
55.27  0.35 

39.1  1.6 
40.7  1.0 
41.7  0.5  1 

42.2  0.0  : 
42.2  0.5  j 

11 
21 
May     1 
11 
81 

46.63  0.13 
46.50  0.11 
46.39  0.07 
46.32  0.02 
46.30  0.02 

33.7  0.2 
33.9  0.3 
34.2  0.4 
34.6  0.6 
35.2  0.7 

42.01  0.16 
41.85  0.12 
41.73  0.09 
41.64  0.05 
41.59  0.00 

45.2  0J2 
45.0  0.2 
44.8  0.3 
44.5  0.2 

44.3  0.1 

54.92  0.33 
54.59  0.28 
54.31  0.24 
54.07  0.20 
53.87  0.16 

41.7  0.9  1 

40.8  1.5  ! 

39.3  1.9 

37.4  2.3  ; 
35.1  2.6 

31 

June   10 

20 

30 

July    10 

46.32  0.05 
46.37  0.10 
46.47  0.14 
46.61  0.17 
46.78  0.20 

$5.9  0.8 
86.7  0.9 
37.6  0.9 
38.5  1.0 
39.5  0.9 

41.59  0.05 
41.64  0.08 
41.72  0.12 
41.84  0.16 
42.00  0.20 

44.2  0.2 
44.0  0.1 
43.9  0.0 
43.9  0.0 
43.9  0.0 

53.71  0.09 
53.62  0.02 
53.60  0.05 
53.65  0.10 
53.75  0.16 

32.5  2.9 

29.6  3.0 
26.6  3.1 
23.5  3.2 
20.8  34)  1 

20 
30 

Aug.    9 
19 
29 

46.98  0.23 
47.21  0.25 
47.46  0.25 
47.71  0.27 
47.98  0.29 

40^4  0.9 
41.3  0.8 
42.1  0.8 
42.9  0.6 
43.5  0.4 

42.20  0.23 
42.43  0.25 
42.68  0.27 
42.95  0.28 
^J2S  0.29 

43.9  0.1 
44.0  0.0 
44.0  0.0 

44.0  0.1 

44.1  6.0 

53.91  0.21 
54.12  0.26 
54.88  0.30 
54.68  0.33 
55.01  0.36 

17.3  2.9 

14.4  2.7  , 
11.7  2.3 

9.4  1.9 

7.5  1.5 

Sept    8 
18 
28 

Oct.      8 
18 

48.27  0.29 
48.56  0.29 
48.85  0.29 
49.14  0.28 
49.42  0.27 

43.9  0.1 
44.0  0.0 
44.0  0.3 
43.7  0.5 
43J2  0.7 

43.52  0.31 
43.83  0.32 
44.15  0.32 
44.47  0.31 
44.78  0.31 

44.1  6.1 

44.0  0.3 
43.7  0.3 
43.4  0.3 

43.1  0.4 

55.37  0.40 
55.77  0.41 
56.18  0.41 
56.59  0.40 
56.99  0.38 

6.0  0.7 
5.3  0.0! 
5.3  0.5 
5.8  1.2 
7.0  1.7 

28 

Nov.     7 
17 
27 

Dec.     7 

49.69  0.25 
49.94  6.24 
50.18  0.21 
50.39  0.19 
50.58  0.14 

42.5  0.9 

41.6  1.0 
40.6  1.0 
39.6  1.1 
88.5  1.0 

45.09  0.30 
45.39  0.28 
45.67  0.25 
45.92  0.22 
46.14  0.18 

42.7  0.4 
42.3  0.4 
41.9  0.3 
41.6  0.3 
41.3  0.3 

57.37  0.35 
57.72  0.32 
58.04  0.28 
58.32  0.21 
58.53  0.15 

8.7  2.2 
10.9  2.8  ' 
ia7  3.2 
16.9  3.4 
20.8  3.5 

17 
27 
37 

50.72  0.10 
50.82  0.04 
50.86 

arr.5  1.0 
36.5  0.9 
35.6 

46.32  0.14 
46.46  0.09 
46.55 

41.0  0.2 
40.8  0.1 
40.7 

58.68  0.08 
58.76  0.00 
58.76 

23.8  3.6 
27.4  3.5 
30.9 

Nvn.- 

BtforathtSMoTi 

iMOkUMSMNM] 

day  of  tlM  Month  1 

)6giMatht6id« 

NtiaiLa/^tlMMi 

•bNoo.;             j 
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APPABENT  PJ-ACES 

OP  THE   PBUiTCIPAL   FIXED    STAR6,  FOB   THE   UPPEB       | 

TBAN8IT  AT  WASHINGTON. 

Bkkiml 

61  (HeT.)  Cephd. 

«  Cakis  Majobis. 
(5in«f.) 

9  Ctms  Majoris. 

DajoftiM 
Month. 

B^htAmaihi.. 

JM^Vvrtk, 

Dte-AwO. 

Dee.  StnOu 

h       m 
6    36 

O              1 

87  14 

6^39 

16  31 

h        m 

6  53 

^iki 

Jan. 

1 

48.03  0.34 

4L1  3.2 

9*.  13  o'o6 

65.8  2.4 

16.92  0.06 

2^.83:0 

11 

48.37  0.59 

44.3  3.1 

9.19  0.01 

67.7  2.2 

16.98  0.01 

25.8  2.8 

21 

47.78  XM 

47.4  2.9 

9.20  0.04 

69.9  2.0 

16.99  0.05 

28.6  2.5 

31 

46.29  2.30 

50.3  i^6 

9.16  0.09 

61.9  1.7 

16.94  0.09 

31.1  2.2 

Feb. 

10 

43.99  3.01 

5«.9  %St 

9.07  0.12 

68.6  1.3 

16^  0.14 

33.3  1.9 

20 

40^98  S.59 

55.1  1.8 

8.95  0.15 

64.9  1.1 

16.71  0.17 

35.2  1.5 

March  2 

37.39  4.02 

66.9  1.2 

8.80  0.18 

66.0  0.8 

16.54  0,20 

36.7  M 

12 

33.37  4-26 

58.1  0.5 

8.62  0.20 

66.8  0.5 

16.34  0.22 

37.8  0.7 

22 

29.11  4.34 

58.6  0.0 

8.42  0.20 

67.3  0.1 

16.12  0.22 

88.5  0.2 

April 

1 

24.77  4.25 

58.6  0.6 

8.22  0.19 

67.4  0.2 

15.90  0.22 

38.7  0.2 

11 

20  JS  3.96 

58.0  1.1 

8.03  0.18 

67.8  0.5 

15.68  0.20 

38.5  0.6 

21 

16.54  3.56 

56.9  1.8 

7.85  0.15 

66.7  0.8 

15.48  0.18 

87.9  0.9 

May 

1 

12.98  3.02 

55.1  2.3 

7.70  0.12 

65.9  1.1 

15.30  0.15 

37.0  1.3 

J 

11 

9.96  2.39 

52.8  2.5 

7.58  0.09 

64.8  1.3 

15.15  0.12 

35.7  1.5 

21 

7,57  1« 

50.8  ^i:^ 

7.49  0.04 

63.5  1.5 

15.08  0.08 

34.2  1.9 

t 

31 

5.89  0.92 

47.5  3.1 

7.45  0.00 

62.0  1.8 

14.95  0.04 

32.3  2.1 

June 

10 

4.97  0.14 

44.4  3.2 

7.45  0.03 

60.2  1.9 

14.91  0.00 

30.2  2.3 

20 

4.83  0.65 

41.2  3.0 

7.48  0.06 

58.3  1.9 

14.91.  0.05 

27.9  2.5 

1 

30 

5.48  1.41 

38.2  3.1 

7.54  0.10 

66.4  2.0 

14.96  0.09 

25.4  2.6 

July 

10 

6,89  2.14 

35.1  3.0 

7.64  0.14 

64.4  2.0 

15.05  Q.11 

22.8  8.5 

20 

9.08^2.83 

32.1  2.9 

7.78  0.17 

52.4  1.9 

15.16  0.15 

20.3  2.3 

30 

11.86  3.44 

29.2  2.6 

7.95  0.20 

60.5  1.6 

15.31  0.19 

18.0  2.1 

Aug. 

9 

15.30  3.97 

26.6  2.4 

8.15  0.21 

48.9  1.5 

15.50  0.21 

15.9  1.9 

19 

19.27  4.43 

24.2  J.9 

8.36  0.25 

47.4  1.3 

15.71  0.24 

14.0  1.6 

29 

23.70  4.82 

22.3:1.5 

8^1  0.26 

46.1  0.8 

15.96  0.27 

12.4  1.3 

Sept 

8 

28.S2  5.10 

20.8  J. 2 

8.87  0.28 

45.3  0.4 

16.22  0.29 

11.1  0.8 

18 

33.62  5.28 

19.6  0.6 

9.15  0.29 

44.9  0.0 

16.61  0.30 

10.3  0.2 

28 

38.90  6.35 

19.0  0.1 

9.44  0.29 

44.9  0.5 

16.81  0,31 

10.1  0.4 

!  Oct. 

8 

44.25  5.32 

18.9  0.3 

9.73  0.29 

45.4  0.8 

17.12  0.32 

10.5  0.7 

18 

49.57  6.17 

19.2  0.6 

10.02  0.29 

46.2  1.3 

17.44  0.31 

11.2  1.4 

' 

^ 

54.74  4.90 

19.8  1.1 

10.31  0.28 

47.5  1.7 

17.75  0.30 

12.6  1.9 

Nov. 

7 

59.64  4.50 

20.9  1.8 

10.59  0.26 

49.2  2.0 

16.05  0.28 

14.5  2.2 

17 

64.14  3.97 

22.7  2.2 

10.85  0.24 

51.2  2.3 

18.33  0.25 

16.7  2.6  1 

27 

68.11  3.34 

24.9  2.5 

11.09  0.20 

53.5  2.5 

18.58  0.22 

19.3  2.8 

Dec. 

7 

7145  2.60 

27.4  2.9 

11.29  0.18 

56.0  2.5 

18^  0.10 

22.1  8.9 

17 

74X)5  1.78 

30.3  3.0 

11.47  0.13 

58.5  2.5 

18.99  0.14 

»5.0  3.1 

27 

75.83  0.88 

33.3  3.1 

11.60  0.08 

61.0  2.5 

19.13  0.09 

28.1  3.0 

37 

76.71 

36.4 

11.68 

63.5 

19.22 

31.1 

- 

«lMS8darifM«li 

itU|i]i0»ttbe8idfl 

OMaOb-Mirttti 

mMwiNooii. 

35 
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FIXED    STARS,    1863. 


• 

APPAKENT   PLACES 

OF    THE   PRINCIPAL   FIXED    STABS,  FOR   THJ 
TRANSIT   AT    WASHINGTON. 

S   UPPER 

Dkyoftba 
Month. 

t  Oeminoram. 

a*  GeminORUX. 
(CagUfr.) 

a  CxNIS  MiNORIft.             1 
{Procyon.)                   1 

BWttAicaillaii. 

Dm.  North. 

Right  AioeiiBloii. 

D9C.  North, 

1)90.  North. 

b        m 

7  11 

22  13' 

h        m 

7  25 

32°  id 

h        m 

7  32 

5"  34 

Jan.      1 
11 
21 
31 

Feb.   10 

■            ■ 

59.06  0.13 
59.19  0.07 
59.26  0.02 
59.28  0.04 
59.24  0.08 

4^.2  o!2 
45.0  0.1 
44.9  0.0 
44.9  0.1 
45.0  0.3 

53.83  0.15 
53.98  0.09 
54.07  0.03 
54.10  0.03 
54.07  0.08 

57.5  0.4 
57.9  0.5 
58.4  0.6 
59.0  0.7 
59.7  0.8 

10.14  0.13 
10.27  0.08 

10.35  0.03 
10.38  0.02 

10.36  0.07 

17".5  1 J 
16iJ  1.1 
15.1  IJ)  1 
14.1  0.8  I 
13.3  0.6  j 

20 

March  2 

12 

22 

April    1 

59.16  0.12 
59.04  0.15 
58.89  0.18 
58.71  0.19 
58.52  0.19 

45.3  0.3 
45.6  0.2 
45.8  0.3 
46.1  0.2 
46.3  0.1 

53.99  0.13 
53.86  0.16 
53.70  0.18 
53.52  0.19 
53.33  0.20 

60.5  0.7 

61.2  0.6 
61.8  0.5 

62.3  0.4 
62.7  0.2 

10.29  0.10 

10.19  0.14 

10.05  0.16 

9.89  0.17 

9.72  0.17 

12.7  0.5  ' 
12.2  0.3 
11.9  0.1 

11.8  0.1 
11.7  0.1 

11 
21 
May     1 
11 
21 

58.33  0.17 
58.16  0.15 
58.01  0.12 
57.89  0.09 
57.80  0.05 

46.4  0.1 

46.5  0.0 
46.5  0.0 
46.5  0.1 
46.4  0.2 

53.13  0.19 
52.94  0.18 
52.76  0.15 
52.61  0.11 
52.50  0.07 

62.9  0.1 
63.0  0.1 
62.9  0.3 
62.6  0.4 
62.2  0.5 

9.55  0.16 
9.39  0.15 
9.24  0.13 
9.11  0.09 
9J02  0.07 

11.8  0.S  1 
12.0  0.3 
12.3  0.4 
12.7  0.5  1 
13.2  0.6  1 

31 

June  10 

20 

30 

July    10 

57.75  0.01 
57.74  0.03 
57.77  0.07 
57.84  0.11 
57.95  0.14 

46.2  0.1 
46.1  0.2 
45.9  0.1 
45.8  0.2 
45.6  0.1 

52.43  0.02 
52.41  0.02 
52.43  0.05 
52.48  0.10 
52.58  0.13 

61.7  0.6 
61.1  0.7 
60.4  0.8 
59.6  0.8 

58.8  0.8 

8.95  0.03 

8.92  0.01 

8.93  0.04 
8.97  0.06 
9.03  0.11 

13.8  0.6  1 
14.4  0.7  1 
15.1  0.7  ' 
15.8  0.8  1 
16.6  0.7 

20 
30 
Aug.     9 
19 
29 

58.09  0.17 
58.26  0.19 
58.45  0.22 
58.67  0.25 
58.92  0.27 

45.5  0.2 

45.3  0.3 
45.0  0.3 
44.7  0.3 

44.4  0.4 

52.71  0.17 
52.88  0.20 
53.08  0.22 
53.30  0.26 
53.56  0.29 

58.0  0.8 

57.2  0.9 

56.3  0.9 

55.4  0.8 
54.6  0.9 

9.14  0.14 
9.28  0.16 
9.44  0.19 
9.63  0.21 
9.84  0.23 

17.3  0.6 
17.9  0.6 
laS  0.4  j 
18.9  0.3 
19.2  0.1 

Sept.    8 
18 
28 

Oct.      8 
18 

59.19  0.29 
59.48  0.30 
59.78  0.31 
60.09  0.32 
60.41  0.32 

44.0  0.5 
43.5  0.6 
42.9  0.7 
42.2  0.8 
41.4  0.8 

53.85  0.30 

54.15  0.32 
54.47  0.34 
54.81  0.35 

55.16  0.35 

53.7  0.9 

52.8  0.8 

52.0  0.9 

51.1  0.8 
50.3  0.8 

10.07  0.25 
10.32  0.27 
10.59  0.29 
10.88  0.29 
11.17  0.29 

19.3  O.SI 
19.1  0.4  1 
18.7  0.6 

18.1  0.9 

17.2  1.1 

28 

Nov.     7 

17 

27 

Dec     7 

60.73  0.32 
61.05  T).31 
61.36  0.30 
61.66  0.28 
61.94  0.24 

40.6  0.8 
39.8  0.8 
39.0  0.7 
38.3  0.6 

37.7  0.6 

55.51  0.35 
55.86  0.35 
56.21  0.32 
56.53  0.30 
56.83  0.28 

49.5  0.7 

48.8  0.6 
48.2  0.4 
47.8  0.2 

47.6  0.1 

11.46  0.30 
11.76  0.30 
12.06  0.28 
12.34  0.27 
12.61  0.23 

16.1  1.8* 
14.9  1.5  ! 
13.4  1.5  1 
11.9  1.6  j 
10.8  1.5 

17 
27 
37 

62.18  0.19 
62.37  0.14 
62.51 

37.1  0.4 
36.7  0.3 
36.4 

57.11  0.22 
57.33  0.17 
57.50 

47.5  0.1 

47.6  0.3 
47.9 

12.84  0.19 
13.03  0.15 
13.18 

8.8  1.5  i 
7.3  1.4  1 
5.9 

Noii.- 

B«foi«tht22dori 

bnh  the  StdoMl 

<te]roftlMlfoDthl 

Mglns  at  ttM  8ld« 

rMlOh.  0/t«rtlMlf4 
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AFPARRNT   PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE    UPPER       | 

TRANSIT  AT  WASHINGTON. 

tUaml 

a  Geminoram. 
{PeUuz.) 

15  Aigos. 

•  Hjdm. 

DvofUi* 

lioath. 

Dti.  North, 

DM.&WU. 

Bight  AMfloaSon. 

Dm.  iVbrO. 

h          B 

O             1 

h      m 

0         1 

h        m 

0         1 

7  36 

28  20 

8       1 

23  54 

8  39 

6  54 

Jan.      1 

58.43  0.16 

64I2  0.1 

44.94  0*.15 

45.8  2.9 

33.48  0.20 

6^.0  lA 

11 

58.59  0.10 

64.3  0.3 

45.09  0.09 

48.7  2.8 

33.68  0.15 

58.6  1.2 

21 

58.69  0.04 

64.6  OA 

45.18  0.03 

51.5  2.7 

33.83  0.09 

57.4  1.1 

31 

58.73  0.01 

65.0  0.5 

45.21  0.02 

54.2  2.4 

33.92  0.05 

56.3  0.8 

Feb.    10 

58.72  0.06 

65.5  0.6 

45.19  0.06 

56.6  2.1 

33.97  0.01 

55.5  0.6 

20 

58.66  0.11 

66.1  0.6 

45.13  0.11 

58.7  1.8 

33.96  0.05 

54.9  0.4 

March2 

58.55  0.15 

66.7  0.6 

45.02  0.15 

60.5  1.4 

33.91  0.08 

54.5  0.2 

12 

58.40  0.18 

67.3  0.5 

44.87  0.17 

61.9  1.1 

33.83  0.12 

54.3  0.1 

22 

58.22  0.20 

67.8  OA 

44.70  0.18 

63.0  0.7 

33.71  0.14 

54.2  0.1 

April    1 

58.02  0.20 

68.2  0.3 

44.52  0.20 

63.7  0.3 

33.57  0.15 

54.3  0.2 

11 

57.82  0.18 

68.5  0.1 

44.32  0.20 

64.0  0-0 

33.42  0.16 

54.5  0.3 

21 

57.64  0.16 

68.6  0.0 

44.12  0.18 

64.0  0.4 

33.26  0.16 

54.8  0.3 

May     1 

57.48  0.14 

68.6  0.1 

43.94  0.16 

63.6  0.7 

33.10  0.14 

55.1  OA 

'   11 

57.34  0.11 

68.5  0.2 

43.78  0.14 

62.9  1.1 

32.96  0.12 

55.5  0.5 

21 

57.23  0.06 

68.3  OA 

43.64  0.11 

61.8  1.3 

32.84  0.10 

56.0  0.5 

31 

57.15  0.04 

67.9  OA 

43.53  0.08 

60.5  1.5 

32.74  0.07 

56.5  0.5 

June  10 

57.11  0.01 

67.5  0.5 

43.45  0.04 

59.0  1.7 

32.67  0.04 

57.0  0.5 

20 

57.12  0.05 

67.0  0.6 

43.41  0.01 

57.3  2.0 

32.63  0.01 

57.5  0.6 

30 

57.17  0.08 

66.4  0.6 

43.40  0.02 

55.3  2.1 

32.62  0.02 

58.1  0.5 

July    10 

57.25  0.12 

65.8  0.6 

43.42  0.06 

53.2  2.2 

32.64  0.05 

58.6  0.5 

20 

57.37  0.14 

65.2  0.6 

43.48  0.09 

51.0  2.1 

32.69  0.07 

59.1  0.4 

30 

57.51  0.18 

64.6  0.7 

43.57  0.12 

48.9  2.0 

32.76  0.10 

59.5  0.4 

Aag.    9 

57.69  0.21 

63.9  0.7 

43.69  0.15 

46.9  1.9 

32.86  0.12 

59.9  0.3 

19 

57.90  0.23 

63.2  0.7 

43.84  0.18 

45.0  1.6 

32.98  0.16 

60.2  0.0 

29 

58.13  0.27 

62.5  0.8 

44.02  0.21 

43.4  1.3 

33.14  0.18 

60.2  0.1 

Sept.    8 

58.40  0.29 

61.7  0.9 

44.23  0.24 

42.1  0.9 

33.32  0.21 

60.1  0.3 

18 

58.69  0.31 

60.8  0.9 

44.47  0.27 

41.2  0.4 

33.53  0.24 

59.8  0.5 

28 

59.00  0.31 

59.9  0.9 

44.74  0.29 

40.7  0.1 

33.77  0.25 

59.3  0.8 

Oct      8 

59.31  0.33 

59.0  0.9 

45.03  0.29 

40.9  0.5 

34.02  0.28 

58.5  1.0 

18 

59.64  0.34 

58.1  0.9 

45.32  0.31 

41.4  0.9 

34.30  0.30 

57.5  1.3 

28 

59.98  0.34 

57.2  0.9 

45.63  0.31 

42.3  1.4 

34.60  0.31 

56.2  1.5 

Not.     7 

60.32  0.33 

56.3  0.8 

45.94  0.32 

43.8  1.9 

34.91  0.32 

54.7  1^ 

17 

60.65  0.33 

55.5  0.7 

46.26  0.31 

45.6  2.3 

35.23  0.31 

53.1  1.7 

27 

60.98  0.30 

54.8  0.5 

46.57  0.29 

47.9  2.6 

35.54  0.30 

51.4  1.7  : 

Dec     7 

61.28  0.27 

54.3  0.4 

46.86  0.25 

50.5  2.8 

35.84  0.28 

49.7  1.7 

17 

61.55  0.23 

53.9  0.2 

47.11  0.20 

53.3  2.9 

36.12  0.25 

48.0  1.6 

27 

61.78  0.18 

53.7  0.1 

47.31  0.16 

56.2  2.9 

36.37  0.21 

46.4  1.5 

37 

61.96 

53.8  0 

47.47 

59.1 

36.58 

44.9 

•Act 

tht93dorifu«h 

U  Uglni  at  th«  SIdi 

imlOh.»</br»tb 

•  MeuNooo. 
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APPARENT  PLACES 

Ot  fHE   PRINCIPAL   t«ED   STARS,  I^OB   THB   UFPEB     || 

TRANSIT   AT   WASHINGTON, 

SldenU 

1  Urste  Majoris. 

c  Aigod. 

!| 

DkyoftlM 
MoBtb. 

1 

Bi^tAMomAoa. 

Dm.  North. 

Right  Aseentfoii. 

n^thntk. 

nght  AWMMlOII. 

Dm.  Sno*.     { 

h        m 

8  49 

d  zi 

h       m 

9  13 

58  41' 

h        m 

9  20 

8    4 

Jan.      1 

6iM  0*28 

20".6  0*!9 

28'.  18  0.27 

5^.7-  3.8 

63'.33  o'.^ 

ist  is 

11 

51.94  0.22 

21.4  1.2 

28.45  0.19 

63.5  3.8 

63.56  0.18 

9.5  2.2, 

21 

62.16  0.15 

22.6  1.5 

28.64  0.11 

67.3  3.8 

63.74  0.13 

11.7  2.0  j 

31 

52.31  0.07 

24.1  1.7 

28.75  0.03 

71.1  3.8 

53.87  0.^ 

13.7  1.8  1 

Feb.   10 

62.38  0.00 

26.8  1.8 

28.78- 0.06 

74.9  3.6 

53.95  0^3 

15.5  1.5 

20 

52.38  0.07 

27.6  1.7 

28.72  0.13 

78.6  3.4 

68.^8  0.01 

17.0  \A 

March  2 

62.31  0.13 

29.3  1.7 

28.59  0.20 

81.9  3.1 

63.97  0.06 

18.3  1.1  1 

12 

52.18  0.18 

31.0  1.5 

28.39  0.25 

85.0  2.7 

68.91  0.09 

19.4  0.8  1 

22 

52.00  0.22 

82.5  1.3 

28.14  0.30 

87.7  2.2 

63.82  0.12 

30iJ  0.5. 

April    1 

51.78  0.24 

33.8  1.0 

27.84  0.33 

89.9  1.8 

68.70  0.13 

20.7  0.3  1 

1 

11 

51.54  0.26 

34.8  0.8 

27.61  0.34 

91.7  1.3 

68.67  0.15 

31.0  0.0  1 

21 

51.28  0.25 

35.6  0.4 

27.17  0.36 

93.0  0.8 

63.42  0.15 

21.0  0.2 

May     1 

51.03  0.24 

36.0  0.0 

26.81  0.36 

93.8  0.3 

68.27  0.14 

20.8  0.4 

11 

50.79  0.22 

36.0  0.3 

26.45  0.35 

94.1  0.2 

63.18  0.13 

20.4  OA  I 

21 

50.57  0.18 

35.7  0.7 

26.10  0.33 

98.9  0.8 

58.00  0.11 

19.9  0.7 

31 

80.39  0.14 

^.0  0.9 

28.77  0.30 

93.1  U 

62.89  0.10 

19J2  0.8 

Jane  10 

80.25  0.10 

34.1  1.2 

25.47  0.26 

92.0  1.6 

62.79  0.07 

18.4  0.9 

20 

50.15  0.05 

32.9  1.3 

25.21  0.21 

90.4  2.1 

52.72  0.05 

17.5  1.0 

30 

60.10  0.01 

31.6  1.6 

25.00  0.17 

88.8  2.4 

52.67  0.03 

16.5  1.2 

July    10 

60.09  0.04 

30.0  1.9 

24.83  0.12 

85.9  2.6 

62.64  0.00 

15.3  1^ 

20 

.  60.13  0.08 

28.1  2.0 

24.71  0.06 

88.3  2.9 

62.64  0.04 

14.1  1.2 

30 

50.21  0.12 

26.1  2.0 

24.65  0.00 

80.4  3.0 

62.66  0.06 

12.9  1.1 

Aug.     9 

50.33  0.16 

24.1  2.1 

24.65  0.07 

77.4  3.0 

62.74  0.07 

113  1.1 

19 

50.49  0.21 

22.0  2.2 

24.72  0.14 

74.4  2.8 

62.81  0.U 

10.7  0.9 

29 

60.70  0.25 

19.8  2.1 

24.86  0.20 

71.6  2.6 

52.93  0.15 

9.8  0.6 

Sept.    8 

50.95  0.29 

17.7  2.2 

25.06  0.28 

69.0  2.4 

63.07  0.17 

9a  Oil 

18 

51.24  0.33 

15.6  2.1 

25.34  0.33 

66.6  1.9 

53.24  0.20 

8.9  0.0 

28 

51.^  0.35 

13.4  1.9 

26.67  0.38 

64.7  1.5 

53.44  0.23 

8.9  0.3 

Oct      8 

51.92  0.39 

11.5  1.8 

26.05  0.43 

68.2  0.8 

63.67  0.86 

9.2  0.5  , 

18 

82.31  042 

9.7  1.6 

26.48  0.47 

62.4  0.2 

53.93  0.28 

9.7  1.0  1 

28 

62.73  0.43 

8.1  1.3 

26.95  0.50 

62.2  0.4 

64.21  0.29 

10.7  1.4 

Nov.     7 

53.16  0.45 

6.8  1.2 

27.45  0.50 

62.6  1.1 

64.50  0.32 

12.1  \s 

17 

53.61  0.45 

5.6  0.8 

27.95  0.50 

63.7  1.7 

64.82  0.32 

13.7  1.9  1 

27 

54.06  0.44 

4.8  0.4 

28.45  0.47 

66.4  2.4 

55.14  0.31 

15.6  2.1  ' 

Dec     7 

54.50  0.40 

4.4  0.0 

28.92  0.44 

67.8  2.8 

66.45  0.30 

17.7  2.3 

17 

64.90  0.35 

4.4  0.4 

29.36  0.39 

70.6  3.1 

56.76  0.28 

90.0  2.3 

27 

65.25  0.30 

4.8  0.8 

29.74  0.30 

73.7  3.5 

66.03  0.24 

32.3  2.3  I 

37 

55.55 

5.6 

30.04 

77.2 

56.27 

24.6 

Non.— 

B«foratbe22dofM 

raroh  tiM  StdefHl 

dayoftbeMoDthb 

«glilg  At  the  fSk6M 

MlOh.<|^ClMlf« 
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APPARENT   PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE    UPPER      || 

TRANSIT  AT  WASHINGTON. 

Sideraal 

e  UrsflB  Majoris. 

•  Leonis. 

aLcOHlS. 

(Begulus.)      . 

Day  of  the 

^ 

Month. 

BIgtat  AaoMtfloiL 

Dm.  iVbrtA. 

Bight  AMooiion. 

Dm.  North. 

Bight  Asoenrion. 

Dee.  North. 

h       m 

9  23 

52  li 

h       m 

9  38 

24  23 

h        m 

10     1 

12  37 

Jan.      1 

43*34  0.35 

28.1  0.9 

6.38  0.26 

57''.4  0.7 

6.31  0.26 

54.7  1.4 

11 

43.69  0.27 

39.6  1.2 

6.64  0.22 

56.7  0.4 

6.57  0.23 

53.3  1.1 

31 

43.96  04K) 

40.8  1.5 

6.86  0.17 

56.3  0.1 

6.80  0.18 

52.2  0.9 

31 

44.16  0.13 

42.3  1.8 

7.03  0.12 

56.2  0.2 

6.98  0.13 

51.3  0.6 

Feb.    10 

44.29  0.04 

44.1  2.0 

7.16  0.06 

564  0.4 

7.11  0.08 

50.7  0.4 

90 

44.33  0.04 

46.1  2.0 

7.91  0.01 

56.8  0.6 

7.19  0.03 

50.3  0.1 

Mait;Ii2 

44.29  0.10 

48.1  2.0 

7.22  0.04 

57.4  0.7 

7.22  0.02 

50.2  0.1 

12 

44.19  0.16 

50.1  1.9 

7.18  0.08 

58.1  0.8 

7.20  0.05 

50.3  0.3 

32 

44.03  0.21 

52.0  1.6 

7.10  0.11 

58.9  0.9 

7.15  0.08 

50.6  0.4 

April    1 

43.82  0.24 

53.6  lA 

6.99  ai4 

59.8  0.9 

7.07  0.11 

51.0  0.5 

11 

48.68  0.27 

55.0  1.1 

6.85  0.15 

60.7  0.7 

6.96  0.12 

61.5  0.6 

21 

43.31  oa» 

56.1  0.8 

6.70  0.16 

61.4  0.7 

6.84  0.14 

52.1  0.6 

1    May     1 

43.03  0.28 

56.9  OA 

6.54  0.16 

62.1  0.6 

6.70  0.14 

52.7  0.6 

I              11 

42.75  0.25 

57.3  0.1 

6.38  0.15 

62.7  0.5 

6.56  0.13 

63.3  0.5 

21 

42.50  0422 

&7J2  0.5 

eJ2S  0.12 

63.2  0.3 

6.48  0.12 

53.8  0.5 

31 

42.28.0.19 

66.7  0.8 

6.11  0.11 

63.6  0.1 

6.81  0.11 

64.3  0.5 

Jane   10 

42.09  0.15 

55.9  1.1 

6.00  0.08 

63.6  0.0 

6.20  04)9 

54.8  04 

20 

41.94  0.11 

54.8  lA 

5.92  0.06 

63.6  0.2 

6.11  0.07 

55.2  0.3 

1              30 

41.83  0.07 

53.4  1.7 

5.86  0.03 

63.4  0.3 

6.04  0.04 

55.5  0.2 

July    10 

41.76  0.02 

51.7  1.9 

5.83  0.00 

63.1  0.5 

6.00  0U)2 

65.7  0.1 

20 

41.74  0.02 

49.8  2.2 

5.83  0.02 

62.6  0.6 

6.98  0.00 

55.8  0.0 

;             30 

41.76  0.07 

47.6  2.3 

5.85  0.04 

62.0  0.8 

6.98  0.02 

55.8  0.1 

i    Aug.     9 

41.83  0.12 

45.3  24 

5.89  0.08 

61.2  0.9 

6.00  0.05 

55.7  0.2 

19 

41.95  0.17 

42.9  2.5 

6.97  0.11 

60.3  1.0 

6.05  0.08 

65.5  04 

29 

42.12  0.21 

40.4  2.5 

6.08  ai4 

59.3  1.2 

6.13  0.12 

65.1  0.5 

Sept     8 

42.33  0.26 

87.9  2.6 

6.22  0.18 

58.1  M 

6.26  0.14 

54.6  0.8 

18 

42.69  0.31 

35.3  2.5 

6.40  0.20 

56.7  1.6 

6.39  0.17 

53.8  1.1 

28 

42.90  0.34 

32.8  2.4 

6.60  0.24 

55.1  1.7 

6.56  0.20 

52.7  1.3 

Oct      8 

43.24  0.39 

30.4  2.2 

6.84  0.27 

53.4  1.7 

6.76  0.24 

51.4  14 

18 

43.63  0.42 

28J2  2.0 

7.11  0.29 

51.7  1.7 

7.00  0.27 

60.0  1.5 

28 

44.06  0.44 

26.2  1.7 

7.40  0.32 

50.0  1.8 

7.27  0.20 

48.6  1.8 

Not.     7 

44.49  047 

24.5  1.4 

7.72  0.33 

48.2  1.8 

7.56  0.31 

46.7  1.9 

17 

44.96  0.47 

23.1  1.1 

8.05  0.35 

46.4  1.7 

7.87  0.32 

44.8  1.8 

27 

45.43  046 

22.0  0.8 

8.40  0.35 

44.7  1.6 

8.19  0.33 

43.0  1.9 

Dec     7 

45.89  0.46 

21.2  0.2 

8.75  0.33 

43.1  1,3 

8.52  0.32 

41.1  1.8 

17 

46.85  0.41 

21.0  0.2 

9.08  0.31 

41.8  1.2 

8.84  0.31 

89.8  1.7 

27 

46.76  0.36 

21.2  0.6 

9.39  0.28 

40.6  0.8 

9.15  0.27 

37.6  1.5 

37 

47.12 

21.8 

9.67 

39.8 

9.42 

36.1 

allR  tte  lU  or  llsE«h  II  btghif  it  tiM  8IM«y  Ob.  Af/'tfr^  th«  M «ui  Noon. 
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APPARENT   PLACES 

OF   THE   PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER      j 

TRANSIT   AT    WASHINGTON. 

Slder^ 

^  Argna. 

a  Vebm  Muoris. 

9  LsOHIft. 

Day  of  the 
Uontti. 

1 

Ught  Aneoflkm. 

Dm.  AmlA. 

1)90.  North. 

R%ht  AioauloB. 

D^cNmtk. 

h        m 

10  39 

68  5i 

h        m 

10  66 

62  28' 

h        m 

11     6 

2f  15 

Jan.      1 

47*62  0.43 

44.6  3!2 

17.04-  0.53 

58.4  0.4 

50*  74  o'.32 

Tdo  lU  i 

11 

48.04  0.36 

47.8  3.4 

17.57  0.48 

58.8  0.9 

51.06  0.29 

68.6  lA 

21 

48.40  0.28 

51.2  3.6 

18.05  0.41 

59.7  lA 

51.35  0.24 

67.6  0.6  ' 

31 

48.68  0.21 

54.8  3.7 

18.46  0.32 

61.1  1.9 

51.59  0.20 

67.0  0.3 ; 

Feb.   10 

48.89  0.13 

58.5  3.8 

18.78  0.22 

63.0  2.2 

51.79  0.15 

66.7  0.1 

20 

49.02  0.05 

62.3  3.7 

19.00  0.13 

65.2  2.5 

51.94  0.11 

66.8  0.3  ! 

March  2 

49.07  0.03 

66.0  3.5 

19.13  0.04 

67.7  2.6 

52.05  0.05 

67.1  0.6 

12 

49.04  0.09 

69.5  3.3 

19.17  0.06 

70.3  2.7 

52.10  0.01 

67.7  0.9 

22 

48.95  0.14 

72.8  3.0 

19.11  0.15 

73.0  2.6 

52.11  0.03 

68.6  1.0 

April    1 

48.81  0.20 

75.8  2.7 

18.96  0.22 

75.6  2.4 

52.08  0.06 

69.6  1.0  ! 

11 

48.61  0.24 

78.5  2.2 

18.74  0.26 

78.0  2.1 

52.02  0.09 

70.6  1.1 

21 

48.37  0.28 

80.7  1.8 

18.48  0.32 

80.1  1.7 

51.93  0.11 

71.7  1.1 

May     1 

48.09  0.29 

82.5  1.3 

18.16  0.34 

81.8  1.4 

51.82  0.12 

72.8  14) 

11 

47.80  0.30 

83.8  0.8 

17.82  0.36 

83.2  0.9 

51.70  0.13 

73.8  0.9 

21 

47.50  0.31 

84.6  0.4 

17.46  0.36 

84.1  0.4 

51.57  0.13 

• 

74.7  0.8  , 

31 

47.19  0.32 

85.0  0.2 

'  17.10  0.35 

84.5  0.1 

5L44  0.12 

75.5  04  ' 

June  10 

46.87  0.30 

84.8  0.6 

16.75  0.33 

84.4  0.5 

51.32  0.11 

76.1  0.4 

20 

46.57  0.28 

84.2  1.1 

16.42  0.30 

83.9  1.0 

51.21  0.11 

76.5  0.S  ; 

30 

46.29  0.26 

83.1  1.6 

16.12  0.26 

82.9  1.5 

51.10  0.09 

76.7  M  ' 

July    10 

46.03  0.22 

81.5  2.0 

15.86  0.22 

81.4  1.9 

51.01  0.06 

76.7  0.1 

20 

45.81  0.18 

79.5  2.3 

16.64  0.17 

79.5  2.2 

50.93  0.C6 

76.6  0.4 

30 

45.63  0.14 

77.2  2.6 

15.47  0.13 

77.3  2.5 

50.87  0.04 

76i2  0.6 

Aug.    9 

45.49  0.08 

74.6  2.7 

15.34  0.06 

74.8  2.8 

50.83  0.01 

75.6  0.7 

19 

45.41  0.01 

71.9  2.9 

15.28  0.01 

72.0  3.0 

50.82  0.01 

74.9  0.9 

29 

45.40  0.06 

69.0  2.9 

15.27  0.07 

69.0  3.1 

50.83  0.04 

74.0  1.S 

Sept    8 

45.46  0.13 

66.1  2.7 

15.34  0.13 

65.9  3.3 

50.87  0.08 

72.8  1.4 

18 

45.59  0.20 

63.4  2.4 

15.47  0.19 

62.6  3.4 

50.95  0.12 

71.4  1.6 

28 

45.79  0.28 

61.0  2.1 

15.66  0.27 

59.2  3.3 

61.07  0.15 

69.8  1.8 

Oct      8 

46.07  0.34 

58.9  1.6 

15.93  0.33 

55.9  3.2 

61.22  0.19 

68.0  SJ) 

18 

46.41  0.41 

57.3  1.2 

16.26  0.40 

52.7  3.0 

61.41  0.23 

66.0  S.1 

28 

46.82  0.46 

56.1  0.6 

16.66  0.45 

49.7  2.7 

51.64  0.26 

63.9  9.9 

Nov.     7 

47.28  0.49 

55.5  0.0 

17.11  0.52 

47.0  2.5 

5r.90  0.29 

61.7  9.9 

17 

47.77  0.53 

55.5  0.7 

17.63  0.57 

44.5  2.1 

52.19  0.32 

59.5  9.9 

27 

48.30  0.53 

56.2  1.3 

18.20  0.58 

42.4  1.6 

52.51  0.34 

57.3  9.1 

Dec     7 

48.83  0.53 

57.5  1.9 

18.78  0.59 

40.8  1.0 

52.86  0.35 

55.2  1.9 

17 

49.36  0.49 

59.4  2.5 

19.37  0.58 

39.8  0.6 

63.20  0.34 

53.3  1.8 

27 

49.85  0.34 

61.9  2.8 

19.95  0.55 

39.2  0.1 

63.64  0.32 

51.5  13 

37 

50.29 

64.7 

20.50 

39.3 

53.86 

50.0 
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APPARKNT   PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE    UPPER 

TRANSIT  AT  WASHINGTON. 

BUkpmal 

d  HydwD  et  Crateris. 

|9  Lbonib. 

Y  Vbsx  Majoris. 

Dftjoftlw 
Month. 

1 

■     1 

Bigbt  AMmikm. 

Dm.  AMtfA.  . 

The,  North, 

ftight  Aaeendoo. 

Dm.  iVbrO. 

h       m 

O             1 

h      m 

O            1 

h        m 

O             1 

11  12 

U     2 

11  42 

15  19 

11  46 

54  26 

Jan.      1 

3L18  0.30 

2d!l  2.5 

5*53  0.32 

6212  1.7 

37.95  o'.48 

5^.7  0.5 

11 

31.48  0.27 

22.6  2.4 

5.85  0.30 

60.5  1.4 

38.43  0«44 

58.2  0.1 

21 

31.75  0.24 

25.0  2.3 

6.15  0.26 

59.1  1.1 

38.87  0.39 

58.3  0.6 

31 

31.99  0.19 

•   27.3  2.2 

6.41  0.21 

58.0  0.7 

39.26  0.34 

58.9  1.2 

Feb.    10 

32.18  0.15 

29.5  2.0 

6.62  0.18 

57.3  0.4 

39.60  0.26 

60.1  1.6 

20 

32.33  0.10 

31.5  1.7 

6.80  0.14 

56.9  0.1 

39.86  0.19 

61.7  2.0 

March  2 

32.43  0.05 

33.2  1.5 

6.94  0.09 

56.8  0.3 

40.05  0.12 

63.7  2.3 

12 

32.48  0.02 

34.7  1.3 

7.03  0.04 

57.1  0.5 

40.17  0.05 

66.0  2.4  ! 

22 

32.50  0.01 

36.0  1.0 

7.07  0.01 

57.6  0.7 

40.22  0.03 

68.4  2.6 

April    1 

32.49  0.04 

37.0  0.8 

7.08  0.03 

58.3  0.9 

40.19  0.09 

71.0  2.5 

11 

32.45  0.06 

37.8  0.5 

7.05  0.05 

59.2  0.9 

40.10  0.14 

73.5  2.4 

21 

32.37  0.10 

38.3  0.3 

7.00  0.08 

60.1  1.0 

39.96  0.18 

75.9  2.2 

May     1 

32.27  0.11 

38.6  0.1 

6.92  0.10 

61.1  1.0 

39.78  0.21 

78.1  1.9 

^    11 

32.16  0.11 

38.7  0.2 

6.82  0.11 

62.1  0.9 

39.57  0.24 

80.0  1.5 

21 

32.05  0.11 

38.5  0.4 

6.71  0.11 

63.0  0.9 

39.33  0.26 

81.5  1.1 

31 

31.94  0.12 

38.1  0.5 

6.60  0.12 

.  63.9  0.7 

39.07  0.26 

82.6  0.6 

Jtme   10 

31.82  0.11 

37.6  0.7 

6.48  0.11 

64.6  0.6 

38.81  0.26 

83.2  0.2 

20 

31.71  0.10 

36.9  0.8 

6.37  0.10 

65.2  0.5 

38.55  0.26 

83.4  0.2 

30 

31.61  0.09 

36.1  1.0 

6.27  0.10 

65.7  0.3 

38.29  0.24 

83.2  0.7 

July    10 

31.52  0.08 

35.1  1.1 

6.17  0.09 

66.0  0.2 

38.05  0.21 

82.5  1.1 

20 

3L44  0.07 

34.0  1.1 

6.08  0.08 

66.2  0.0 

37.84  0.19 

81.4  1.4 

30 

31.37  0.05 

32.9  1.1 

6.00  0.07 

66.2  0.1 

37.65  0.16 

80.0  1.9 

Aug.     9 

31.32  0.02 

31.8  1.1 

5.93  0.05 

66.1  0.4 

37.49  0.12 

78.1  2.3 

19 

31.30  0.00 

30.7  1.1 

5.88  0.02 

65.7  0.6 

37.37  0.08 

75.8  2.5 

29 

31.30  0.03 

29.6  0.9 

5.86  0.01 

65.1  0.8 

37.29  04)3 

73.3  2.7 

Sept    8 

31.33  0.07 

28.7  0.7 

5.87  0.03 

64.3  1.1 

37.26  0.01 

70.6  3.0 

*^  18 

31.40  0.11 

28.0  0.4 

5.90  0.07 

63.2  1.3 

37.27  0.08 

67.6  3.3 

28 

31.51  0.15 

27,6  0.2 

5.97  0.11 

61.9  1.5 

37.35  0.13 

64.3  3.4 

Oct      8 

31.66  0.18 

27.4  0.2 

6.08  0.15 

60.4  1.7 

37.48  0.19 

60.9  3.3 

18 

31.84  0.21 

.  27.6  0.4 

6.23  0.20 

58.7  1.9 

37.67  0.26 

57.6  3.3 

28 

32.05  0.25 

28.0  0.9 

6.43  0.23 

56.8  2.1 

37.93  0.32 

54.3  3.1 

Nov.     7 

32.30  0.29 

28.9  1.2 

6.66  0.26 

54.7  2.2 

38.25  0.36 

51.2  2.9 

17 

32.59  0.32 

30.1  1.6 

6.92  0.29 

52.5  2.2 

38.61  0.41 

48.3  2.7 

27 

32.91  0.33 

31.7  1.8 

7.21  0.31 

50.3  2.2 

39.02  0.46 

45.6  2.4 

Dec.     7 

33.24  0.33 

33.5  2.1 

7.52  0.33 

48.1  2.1 

39.48  047 

43J2  1.9 

17 

33.57  0.33 

35.6  2.2 

7.85  0.34 

46.0  2.0 

39.95  0.48 

41.3  1.3 

27 

33.90  0.31 

37.8  2.4 

8.19  0.32 

44.0  1.9 

40.43  0.47 

40.0  0.7 

37 

34.21 

40.2 

8.51 

42.1 

40.90 

39.3 

alWr 
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wmX  Oh.  he/an  tb 

AllMnNoon. 

280 


FIXED    STARS,    1863. 


APPARENT   PLACES 

OF   THE   PBINCIPAL  FIXED    STARS,  FOR   THE   UPPKl 
TRANSIT   AT    WASHINGTON. 

BhteMl 

fi  ChamidbontiB. 

a}  Crnds. 

(fConrL                  || 

Dvofthe 
Uontb. 

Dee.  AwlA. 

BimtAMite. 

Ih^Smak. 

V^So^     1 

12  lo" 

78  si 

h       m 

12  19 

62  20 

h       m 

12  27 

22°  38* 

Jan.      1 
11 
21 
81 

Feb.   10 

25.68  1.21 
26.89  1.10 
27.99  0.07 
28.96  0.84 
29.80  0.69 

54.8  2.4 
57.2  2.8 
60.0  3.2 
63.2  3.5 

S              B 

1.67  0.58 
2J25  0.54 
2.79  0.49 
3.28  0.42 
3.70  0.35 

9-.1  il 

11.2  2.5 
13.7  2.8^ 
16.5  3.1 
19^  3.4 

12.87  0.35 
13.22  0.33 
13.55  0.30 
13.86  0.27 
14.12  0.22 

19'.6M 
21.9  8.3 
24.2  2.4  ! 
26.6  2.3  ; 
S8.9  9.3 

30 

March2 
12 
22 

April    1 

30.49  0.51 
SIM  0.35 
31.35  0.19 

31.54  0.01 

31.55  ai4 

66.7  3.8 
70.5  3.8 
74.3  3.8 
78.1  3.7 

81.8  3.6 

4J05  0.28 
4.33  0.21 
4.54  0.13 
4j67  0.06 
4.73  0.01 

23.0  3.5 
26.5  3.5 
80.0  3.5 
83.5  3.4 
36.9  3.2 

14.34  0.17 
14.51  0.14 
14.65  0.10 
14.75  OM 
14.81  OM 

91.2  2.1 

33.3  9.0 
85.3  1.8 
87.1  1.5 
38.6  1.3 

11 
21 
May     1 
11 
21 

31.41  0JZ9 
31.12  0.44 
30.68  0.56 
80.12  0^ 
29.47  0.75 

85.4  3.4 

88.8  3.1 

91.9  2.8 
94.7  2.3 
97i)  1.9 

4.72  0.07 
4.65  0.13 
4.52  0.18 
4.34  0.22 
4.12  0.25 

40.1  3.0 
43.1  2.6 
45.7  2.3 
48.0  1.9 
49.9  1.5 

14.88  0.00 
14.88  0^ 
14.80  Oj05 
14.75  0.08 
14.67  OM 

89.9  1.1 
41.0  0.8 
41.6  04 
42.4  0.4 
42.8  0.1 

1             31 

June  10 

20 

30 

.    July    14) 

28.72  0.83 
27.89  0.89 
27.00  0.91 
26.09  0.92 
25.17  0.89 

98.9  1.4 
100.3  0.9 
lOlJSl  0.3 
101.5  0.2 
101.3  0.8 

3.87  0.29 

3.58  0.32 
3.26  0.33 
2.93  0.34 

2.59  0.33 

5M  1.0 
52.4  0.6 
53X)  0.1 
53.1  0.4 
62.7  0.9 

14.68  0.10 
14.48  0.11 
14.87  0.11 
14.26  0.12 
14.14  0.12 

42.9  0.1 
42.8  0.3. 
42.5  0.5 
42.0  0.7 
41.3  0.0 

20 
30 

f   Aug.    9 

1              1» 
;             29 

24.28  0.84 
23.44  0.75 
22.69  0.65 
22.04  0.51 
21.53  0.34 

100.5  1.2 
99.3  1.8 
97.5  2.3 
95.2  2.5 
92.7  2.8 

2.26  0.31 
1.95  0.28 
!.67  0.25 
1.42  0.20 
IJ22  0.14 

51.8  1.3 
50.5  1.8 
48.7  2.2 
46.5  2.4 
44.1  2^ 

14.02  0.12 
13.90  0.11 
13.79  0.09 
13.70  0.07 
18.63  0^ 

40.4  1.0 
89.4  1.9  I 
38.2  1.9 
37.0  1.3 
85.7  1.2 

Sept.    8 
18 
28 

Oct      8 
18 

21.19  0.16 
21.03  0.04 
21.07  0.25 
21.32  0.45 
21.77  0.64 

89.9  3.0 
86.0  3.1 
83.8  3.0 
80.8  2.8 
76.0  2^ 

1.08  6.05 
1.03  0.03 
1.06  0.13 
1.19  0.21 
1.40  0.28 

41.5  2.8 
38.7  2.7 
36.0  2^ 
334  2.4 
31.0  2.1 

13.59  0.01 
18.58  0.03 
13.61  0.66 
18.67  6.12 
18.79  6.17 

9*Ji  1.1 

33.4  1.1  < 
32.3  0.8 

31.5  0.6  , 
31.0  0J2 

1 

28 

Nov.     7 

17 

27 

1    Dec     7 

22.41  0.83 
23.24  0.99 
24.23  1.11 
25.34  1.19 
26.53  1.25 

75.4  1U2 
73.2  1.6 
71.6  1.1 

70.5  0.6 
70.0  0.2 

1.68  0.37 
2.05  0.46 
2.51  0.53 
8.04  0.56 
8.60  0.59 

28.9  1.7 
27.2  1.2 
26.0  0.7 
25.8  OX) 
25.8  0.6 

18.96  0.22 
14.18  0.25 
14.48  OJS^ 
14.72  0.32 
15.04  0.33 

80.8  0.1  1 
30.8  0.6 
31.5  0.9 
32.4  14J 
33.7  1.6; 

27 
37 

27.78  1.26 
29.04  1.21 
30.25 

70.2  0.9 
71.1  1J> 
72.6 

4.19  0.59 
4.78  0.58 
5.36 

25.8  1.2 
27.0  1.7 
28.7 

15.37  6.35 
15.72  0.34 
16.06 

35.3  14» 
37.2  9.1 
88.3 
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APPABENT   PLACES 

OF  THE   PKIKCIPAL   FkXED    STARS,  FOB   THE   UPPER       | 

TRANSIT  AT  WASHINOTON: 

Mmal 

• 

12  Canam  Venaticonim. 

a  ViRoncis. 
{Spie».) 

1}  Vrbm  Majoris. 

tejoftlw 
MoDth. 

The.  North, 

BHWAKwmm 

Dm^muik, 

JO^Amm^m 

Dm.  JVbrO. 

h       m 

12  49 

39    i 

k      IB 

13  17 

10  26 

h       m 

13  42 

49  59 

Jan.      1 

a7*.67  0.39 

7l'.9  1.6 

s          s 

59.62  0.34 

4Tr.l  2.0 

8.36  0.43 

3i.7  1.9 

11 

97.96  0.38 

7a3  1.0 

59.96  0.33 

49.1  2.0 

8.79  0.44 

29.8  1.3 

21 

38.34  a35 

69.3  0.5 

60.29  0.31 

51.1  1.9 

9J23  0.42 

28.5  0.7 

31 

38.69  0.32 

68.8  0.0 

6a60  0.29 

53.0  1.8 

9.65  0.40 

27.8  0.1 

Feb.    10 

894)1  0.27 

6a8  0.5 

60.89  0.25 

54.8  1.6 

10.05  0.36 

27.7  0.6 

20 

89.28  0.22 

69.3  1.0 

61.14  0.21 

56.4  1.5 

10.41  0.32 

28.3  1.1 

MArefa2 

89^  0.18 

7a3  1.4 

61.35  0.18 

57.9  1.3 

ia78  6.27 

29.4  1.6 

12 

89.68  0.12 

71.7  1.8 

61.53  0.15 

59.2  1.1 

11.00  0.21 

31.0  2.0 

22 

89.80  0.08 

73.5  «.0 

61.68  0.11 

60.3  0.8 

11.21  0.15 

33.0  2.4 

April    1 

39^  0.03 

75.5  «.2 

61.79  0.08 

61.1  0.5 

11.36  0.09 

35.4  2.6 

11 

39.91  0.02 

77.7  «.3 

61.87  0.05 

61.6  0.2 

11.45  0.04 

38.0  2.7 

21 

39.89  0.06 

sao  S.2 

61J2  0.02 

61.8  0.1 

11.49  0.02 

40.7  2.8 

Haj     1 

39.83  0.09 

82.2  S.1 

61.94  0.00 

61.9  0.0 

11.47  0.07 

43.5  2.7 

^   11 

39.74  0.11 

84.3  1.9 

61.94  0.03 

61.9  0.2 

11.40  0.11 

46.2  2.5 

21 

39.63  0.13 

86.2  1.6 

61.91  0.06 

61.7  0.3 

nJ2B  0.14 

48.7  2.3 

81 

39.50  0.15 

87.8  1.4 

61.85  0.07 

61.4  0.4 

11.15  0.17 

51.0  1.9 

June  10 

39.36  0.17 

89.2  1.0 

61.78  0.08 

61.0  0.5 

10.98  0.19 

52.9  1.5 

20 

39.18  0.17 

90.2  0.7 

61.70  0.09 

60.5  0.5 

10.79  0.23 

54.4  1.1 

30 

39.01  0.17 

90.9  0.3 

61.61  0.11 

60.0  0.6 

10.56  0.25 

55.5  0.7 

Mj   10 

38.84  0.17 

91Jt  0.1 

61.50  0.11 

59.4  0.7 

10.31  0.25 

56i2  0.2 

20 

38.67  0.17 

91.1  0.6 

61.39  0.12 

58.7  0.7 

10.06  a25 

56.4  0.2 

30 

38.50  0.16 

90.5  0.9 

61.27  0.12 

58.0  0.7 

9.81  0.25 

56.2  0.5 

Aug.     9 

38.34  0.14 

89.6  1.2 

61.15  0.11 

57.3  0.7 

9.56  0.24 

55.7  l.I 

^    19 

38.20  ai2 

88.4  1.4 

61.04  0.11 

56.6  0.6 

9.32  0.22 

54.6  1.6 

29 

38.08  0.09 

874X1.9 

604)3  0.08 

56.0  0.5 

9.10  0.19 

53.0  1.9 

1 

Sei^    8 

37.99  0.05 

85.1  9.3 

60.85  0.05 

55.5  0.5 

8.91  ai6 

51.1  2.4 

•^  18 

37.94  0.02 

82.8  9.5 

60.80  0.02 

55.0  0.3 

8.75  0.12 

48.7  2.7 

28 

37.92  0.02 

80.3  9.7 

60.78  0.01 

54.7  0.1 

8.63  a08 

46.0  3.0 

Oct      8 

37.94  0.07 

77.6  2.8 

60.79  0.06 

54.6  0.2 

8.55  aoi 

43.0  3.2 

18 

38.01  0.13 

74.8  3.0 

60.85  0.11 

54.8  0.3 

8.54  0.04 

89.8  3.4 

1 

28 

38.14  0.19 

71.8  3.1 

60.96  0.15 

55.1  0.7 

8.58  ail 

86.4  3.5  I 

Not.     7 

38.33  0J23 

68.7  3.1 

61.11  0.20 

55.8  1.0 

8.69  ai7 

32.9  3.5 

17 

38.56  0.27 

65.6  3.1 

61.31  0.25 

56.8  1.2 

8.86  a25 

29.4  3.5 

27 

38.83  0.32 

62.5  9.9 

61.56  0.28 

58.0  1.5 

9.11  a30 

25.9  3.3  : 

Dec     7 

39.15  0^ 

59.6  9.5 

61.84  0.30 

59.5  1.7 

9AI  a35 

22.6  2.9 

17 

39.50  0.37 

.67.1  9.1 

62.14  0.32 

61.2  1.9 

9.76  039 

19.7  2.6 

27 

39.87  0.38 

55.0  1.8 

62.46  0.34 

63.1  2.0 

10.15  a4i 

17.1  2.1 

87 

40.25 

53Ji 

62.80 

65.1 

10.56 

15.0 

aAnr 

ta»nA«tmA 

M  iMgliw  at  th*  Skk 

irml  Ok.  be/Oft^ 

MMoaKeoB. 
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FIXED    STARS,    1863. 


APPARENT  PLACES 

OF    THE 

„.o..  ^  s.^,  ..  ..  0.™. 

TRANSIT   AT    WASHINGTON. 

BfatoMl 

nBootis. 

jfCeatanri. 

a  Boons. 
{Arthmti.) 

Day  of  the 

Month. 

BSgfatAsoeuloB. 

D9C.  North, 

Right  Aseentfoii. 

Dee.  AmlA. 

Dec.  Jferci. 

h        m 

O             1 

h       m 

O            f 

h       m 

O            f 

13  48 

19     4 

13  64 

69  42 

14    9 

19  53 

Jao.      1 

10.26  0.33 

5^13  2.2 

12.04  0.59 

24.9  0.8 

25.15  0.33 

37.7  SW 

11 

10.59  0.33 

54.1  1.8 

12.63  0.58 

25.7  IJSi 

25.48  0.33 

35.4  14) 

21 

10.92  0.32 

52.3  1.4 

13.21  0.55 

26.9  1.7 

25.81  0.32 

33.5  1.5 

31 

11.24  0.30 

50.9  1.0 

13.76  0.52 

28.6  2.1 

26.13  0.31 

32.0  I.l 

Feb.   10 

11.54  0.28 

49.9  0.6 

14.28  049 

30.7  2.4 

26.44  0.28 

30.9  0.7  ' 

20 

11.82  0.23 

49.3  0.2 

14.77  0.43 

33.1  2.6 

26.72  0.25 

30.2  0.3  ' 

March  2 

12.05  0.21 

49.1  0.3 

15.20  0.37 

35.7  2.8 

26.97  0.23 

29.9  0.2  ! 

12 

12.26  0.18 

49.4  0.6 

15.57  0.32 

38.5  3.0 

27.20  0.20 

30.1  0.6 

22 

12.44  0.13 

50.0  1.0 

15.89  0^ 

41.5  3.0 

27.40  0.15 

30.7  0.9 

April    1 

12.57  0.10 

51.0  1.2 

16.16  0.20 

44.5  3.0 

27.55  0.12 

31.6  1.2 

11 

12.67  0.07 

52.2  1.4 

16.36  0.14 

47.5  2.9 

27.67  0.08 

32.8  1.5  i 

21 

12.74  0.03 

53.6  1.6 

16.50  0.07 

50.4  2.7 

27.75  OM 

34.3  1.6 

May     1 

12.77  0.00 

55.2  1.6 

16.57  0.02 

53.1  2.6 

27.80  0.02 

35.9  1.7 

11 

12.77  0.02 

56.8  1.6 

16.59  0.03 

55.7  2.4 

27.82  0.01 

37.6  1.7 

21 

12.75  0.05 

58.4  1.6 

16.56  0.09 

58.1  2.1 

27.81  0.04 

39.3  1.6 

31 

12.70  0.07 

60.0  1.4 

16.47  0.14 

60.2  1.8 

27.77  0.06 

40.9  1.5 

June   10 

12.63  0U)9 

61.4  1.3 

16.33  0.18 

62.0  1.3 

27.71  0.08 

42.4  1.4 

20 

12.54  0.10 

62.7  1.0 

16.15  0.23 

63.3  1.0 

27.63  0.10 

43.8  1.1 

30 

12.44  0.12 

63.7  0.9 

15.92  0.27 

64.3  0.6 

27.53  0.12 

44.9  0.9 

July    10 

12.32  0.14 

64.6  0.6 

15.65  0.29 

64.9  0.1 

27.41  0.13 

45.8  0.7 

20 

12.18  0.14 

65.2  0.3 

15.36  0.30 

65.0  0.3 

27.28  0.15 

46.5  0.5 

30 

12.04  0.14 

65.5  0.1 

15.06  0.31 

64.7  0.8 

27.13  0.15 

47.0  0.1  ! 

Aug.    9 

11.90  0.14 

65.6  0.2 

14.75  0.31 

63.9  1.2 

26.98  0.15 

47.1  ai  < 

19 

11.76  0.13 

65.4  0.4 

14.44  0.29 

62.7  1.5 

26.83  0.15 

47.0  0.4 

29 

11.63  0.11 

65.0  0.7 

14.15  0.25 

61.2  1.9 

26.68  0.14 

46.6  0.7 

Sept    8 

11.52  0.09 

64.3  1.0 

13.90  0.20 

59.3  2.2 

26.54  0.11 

45.9  14) 

18 

11.43  0.06 

63.3  1.3 

13.70  0.15 

57.1  2.4 

26.43  0.08 

44.9  1.3 

28 

11.37  0.03 

62.0  1.6 

13.55  0.07 

54.7  2.5 

26.35  04)5 

43.6  1.6 

Oct      8 

11.34  0.01 

60.4  1.9 

13.48  0.02 

52.2  2.5 

26.30  04)1 

42.0  1.9  ! 

18 

11.35  0.06 

58.5  2.1 

13.50  0.11 

49.7  2.4 

26^29  04)3 

40.1  2.2 

1 

28 

11.41  0.11 

56.4  2.3 

13.61  0.21 

47.3  2.2 

26.32  0.08 

1 
37.9  2.4 

Nov.     7 

11.52  0.16 

54.1  2.4 

13.82  0.29 

45.1  1.9 

26.40  0.14 

85.5  M 

17 

11.68  0.21 

51.7  2.6 

14.11  0.37 

43.2  1.5 

26.54  0.18 

32.9  S.6 

27 

11.89  0.24 

49.1  2.6 

14.48  0.43 

41.7  1.0 

26.72  0.23 

90.3  S.6 

Dec     7 

12.13  0.28 

46.5  2.6 

14.91  0.50 

40.7  0.5 

26.95  0.26 

27.7  2.7 

17 

12.41  0.31 

43.9  2.4 

15.41  0.53 

40.2  0.0 

27.21  0JS9 

25.0  a.5 

27 

12.72  0.32 

41.5  2.2 

15.94  0.56 

40i2  0.5 

27.50  0.31 

22.5  2.3 

87 

13.04         1 

39.3 

16.50 

40.7 

27.81 

20il 

Non.— 

Befbi«tht2ailorii 
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APPARENT   PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE    UPPER       | 

TRANSIT  AT  WASHINGTON. 

Skterattl 

a*Centaiiri. 

•  B00TI8. 

0'  LlBRJB.                         1 

DKjottim 
Month. 

1 

RichiAnendoo. 

DscAmlA. 

BSgfaiAioenakii. 

1)90.  North, 

Bight  AwMiafon. 

Dm.  South, 

14  30 

60  15 

U  39 

27  38' 

h        m 

14  43 

1 

16  28 

Jan.      1 

20*65  0.57 

42^8  0.2 

o'.27  (K33 

59".l  2.3 

18*70  o'.33 

1^4  1^ 

11 

21.22.0.57 

43.0  0.7 

0.60  0.33 

56.8  2.0 

19.03  0.34 

14.9  1.6 

21 

21.79  0.57 

43.7  148 

0.93  0.34 

54.8  1.6 

19.37  0.33 

16.5  1.6 

31 

22.36  0.55 

44.9  1.6 

1.27  0.33 

53.2  1.1 

19.70  0.32 

18.1  1.6 

Feb.    10 

22^1  0.52 

46.5  1.9 

1.60  0.31 

52.1  0.6 

20.02  0.30 

19.7  1.6 

20 

23.43  0^ 

48.4  2.2 

1.91  0.29 

51.5  0.0 

20.32  0.28 

21.2  1.3 

March  2 

23.91  0.43 

50.6  2.4 

2.20  0426 

51.5  0.5 

20.60  0.26 

22.5  1.1 

12 

24.34  0.37 

53.0  2.6 

2.46  0422 

52.0  0.9 

20.86  0.23 

23.6  1.0 

22 

24.71  0.32 

55.6  2.7 

2.68  0.19 

52.9  1.3 

21.09  0.20 

24.6  0.8 

April    1 

25.03  0.27 

58.3  2.8 

2.87  0.15 

54.2  1.7 

21.29  0.17 

25.4  0.7 

1 

!        11 

25.30  0.20 

61.1  2.8 

3.02  0.12 

55.9  1.9 

21.46  0.14 

1 

26.1  0.4  1 

21 

25.50  0.15 

63.9  2.7 

3.14  0.08 

57.8  2.0 

21.60  0.10 

26.5  0.3  1 

Maj      1 

25.65  0.09 

66.6  2.6 

3.22  0.04 

59.8  2.1 

21.70  0.08 

26.8  0.1 

11 

25.74  0.03 

69.2  2.4 

3.26  0.01 

61.9  2.2 

21.78  0.05 

26.9  0.0 

21 

25.77  0.04 

71.6  2.2 

3427  0.02 

64.1  2.2 

21.83  0.02 

26.9  0.0 

31 

25.73  0.10 

73.8  2.0 

3.25  0.05 

66.3  2.0 

21.85  0.06 

26.9  0.1 

June  10 

25.63  0.15 

75.8  1.6 

3.20  0.08 

68.3  1.8 

21.85  0.03 

26.8  0.2 

20 

25.48  0.21 

77.4  1.3 

3.12  0.10 

70.1  1.4 

21.82  0.06 

26.6  0.4  1 

30 

25.27  0.25 

78.7  0.9 

3.02  0.13 

71.5  142 

21.76  0.09 

26.2  0.4  ' 

Julj    10 

25.02  0.29 

79.6  0.5 

2.89  0.14 

72.7  1.0 

21.67  0.11 

25.8  0.5 

20 

24.73  0.32 

80.1  0.0 

2.75  0.16 

73.7  0.6 

21.56  0.12 

25.3  0.5 

30 

24.41  0.33 

80.1  0.4 

2.59  0.17 

74.3  0.3 

21.44  0.14 

24.8  0.6 

Aug.     9 

24.08  0.34 

79.7  OS 

2.42  0.18 

74.6  0.0 

21.30  0.15 

24.2  0.6 

19 

23.74  0.33 

78.9  1.2 

2424  0.18 

74.6  0.4 

21.15  0.15 

23.6  0.6 

29 

23.41  0.31 

77.7  1.6 

2.06  0.16 

74.2  0.8 

21.00  0.14 

23.0  0.6 

Sept     8 

23.10  0.27 

76.1  1.9 

1.90  0.15 

73.4  1.1 

20.86  0.12 

22.4  0.5 

18 

22.83  0.22 

74.2  2.2 

1.75  0.13 

72.3  1.4 

20.74  0.10 

21.9  0.5 

28 

22.61  0.16 

72.0  2.4 

1.62  0.09 

70.9  1.8 

20.64  0.07 

21.4  0.4 

Oct.      8 

22.45  0.06 

69.6  2.4 

1.53  0.05 

69.1  2.1 

20.57  0.02 

21.0  0.3 

18 

22.39  0.04 

67.2  2.5 

1.48  0.00 

67.0  2.4 

20.55  0.02 

20.7  0.0 

28 

22.43  0.12 

64.7  2-3 

1.48  0.04 

64.6  2.5 

20.57  0.07 

20.7  0.2 

Nov.     7 

22.55  0.21 

62.4  2.1 

1.52  0.10 

62.1  2.8 

20.64  0.13 

20.9  0.4 

17 

22.76  0.30 

60.3  1.8 

1.62  0.16 

59.3  2.9 

20.77  0.17 

21.3  0.7 

27 

23.06  0.37 

58.5  1.5 

1.78  0.21 

56.4  3.0 

20.94  0.22 

22.0  0.9 

Dec     7 

23.43  0.45 

57.0  1.0 

1.99  0.25 

53.4  2.9 

21.16  0.26 

22.9  1.1 

17 

23.88  0.51 

56.0  0.6 

2.24  p.27 

50.5  2.7 

21.42  0.29 

24.0  1.3 

27 

24.39  0.55 

55.4  0.0 

2.51  0.31 

47.8  2.5 

•  21.71  0.31 

25.3  1.5 

37 

24.94 

55.4 

2.82 

45.3 

22.02 

26.8 

alWr 

tlM2ailorMAieh 
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FIXED   STARS,    1863. 


AFPABENT   PLACES 

OF   THTC  PRINCIPAL   FIXKD   STABS,  FOB   THB   UFPEB 
TRANSIT  AT   WASHINOTOK. 

merml 

(1  Ubsjb  Mimobis. 

filSbm, 

1 

a  COBOKJB  BOKEAUB.         | 

DlfOftlM 

Month. 

Bigbt  Aaomuim. 

Dee-iTarU. 

RiCliti«Mo4«i. 

Dm.  A»|4. 

BUbt  AiocMkNi. 

Dm.  North. 

h        m 

14  51 

liii 

h       m 

15     9 

8  62 

h       m 

15  28 

O             1 

27  10 

Jan.      1 
11 
21 
31 

Feb.  10 

54»  0.78 
5^  0.83 
6.69  0.86 
•7.55  0.89 
8.44  0.86 

N        n 

34.2  2.3 
31.9  1.7 
30.2  1.0 
29.2  0.3 
28.9  a3 

38.58  0.32 
38.90  0.32 
39.22  0.32 
39.54  0.31 
39.85  0.30 

31.5  1.6 
33.1  1.6 
34.7  1.6 
36.3  1.4 
37.7  1.3 

53.07  0.30 
53.37  0.32 
53.69  0.32 
54.01  0.33 
54.84  0.32 

29*7  &6 
27.1  2.2 
24.9  1.8 
23.1  1.3  1 
21.8  0.8  ! 

1 

20 

March  2 

12 

22 

April    1 

9.30  0.80 
10.10  0.72 
10.82  0.62 
11.44  0.S0 
11.94  0.37 

29.2  1.0 
3a2  1.6 
3L8  2.1 
33.9  2.6 
36.5  3.0 

40.15  0.29 
40.44  0.27 
40.71  0.24 
40.95  0.21 

41.16  0.19 

39.0  1.0 
40.0  0.8 

40.8  0.6 
41.4  0.5 

41.9  0.2 

54.66  0.31 
54.97  0JJ7 
55.24  0.26 
55.50  0.24 
55.74  0.20 

21.0  OJ  \ 
20.7  0.2 
20.9  0.7 

21.6  l.l  i 

22.7  1.5  , 

11 
21 
May     1 
11 
21 

12.31  0.22 
12.53  0J07 
12.60  0.07 
12.53  0.20 
12.33  0.33 

39.5  3.2 
42.7  3.3 
46.0  3.3 

49.3  3.1 

52.4  23 

41.35  0.16 
41.51  0.12 
41.63  0.10 
41.73  0.08 
41.61  0.04 

42.1  0.0 
42.1  0.2 
41.9  0.3 
41.6  0.4 
41^  0.6 

55.94  0.17 
56.11  0.13 
56Sli  0.10 
56.84  ojyr 
56.41  0JO2 

24.2  1.9  1 
26.1  2.1 
28iJ  2.3 
80.5  2.3 
32.8  2.3 

31 

Jane  10 

20 

30 

July    10 

.  12.00  0.45 

11.55  0.55 

11.00  0.63 

10.37  0.70 

9.67  0.75 

55.2  2.5 
57.7  2.2 
59.9  1.8 
61.7  1.3 
63.0  0.8 

41.85  0.01 

41.86  0.01 
41.85  0.04 
41.81  0.07 
41.74  0.10 

40.6  0.5 
40.1  0.5 
39.6  0.6 
39.0  0.6 
38.4  0.6 

56.43  0.01 
56.42  0.04 
56.38  ojyr 
56.31  0.10 
56.21  0.13 

35.1  8.2 

87.3  8J 

39.4  1.9 
41.3  IS 
42.9  1.3 

j 

20 
90 
Aug.    9 
19 
29 

8.92  0.80 
8.12  0.81 
7.31  0.80 
6.51  0.80 
5.71  0.75 

63.8  0.2 
64.0  0.3 
63.7  0.8 

62.9  1.3 
61.6  1.8 

41.64  0.12 
41.52  0.14 
41.38  0.15 
41J2S  0.15 
41.08  0.15 

37^  0.6 
37^2  0.5 
36.7  0.5 
36.2  0.5 
35.7  0.4 

56.08  0.16 
55.92  0.17 
55.75  0.18 
55.57  0.19 
55.38  0.19 

44.2  1.1 

45.3  0.7  ' 
46.0  0.3 
46.3  0.1 
46.2  0.4  . 

Sei*.    8 
18 
28 

Oct.     8 
18 

4.96  0.69 
4.27  0.61 
8.66  0J>2 
3.14  0.41 
2.73  0.28 

59^  2.3 
57.5  2.7 
54.8  3.0 
51.8  3.3 
48.5  3.6 

40.93  0.13 
40.80  0.11 
40.69  0.09 
40.60  0.05 
40.55  0.01 

35.3  0.2 
35.1  0.2 
34.9  0.0 
34.9  0.1 
35.0  0.3 

55.19  0.18 
55.01  0.17 
54.84  0.14 

54.70  oao 

54.60  0.06 

45.8  OJ 
45.1  1.1 
44.0  1.5 
42.5  1.8 
40.7  2.2 

38 

Not.    7 

17 

27 

Dec.     7 

2.45  0.14 

2.31  om 

2.32  0.18 
2.50  0.33 
2.83  047 

44.9  3.8 
41.1  3.7 
37.4  3.8 
33.6  3.6 
30.0  3.3 

40.54  0.04 
40.58  0.10 
40.68  0.14 
40.82  0.19 
41.01  0.22 

35.3  0.5 
36.8  0.8 
36.6  1.0 
37.6  1.2 

38.8  1.3 

54.54  0.01 
54.53  0.05 
54.58  0.10 
54.68  0.15 
54.83  0.20 

88.5  2.5 
36.0  34; 
33.4  2.8 

80.6  2.9 

27.7  SA  j 

17 
27 
87 

3.30  0.60 
3.90  6.70 
4.60 

26.7  3.0 
23.7  2^ 
2L1 

41.23  0.27 
41.50  0.29 
41.79 

40.1  1.4 
41.5  1.6 
43.1 

55.03  OJM 
55.27  0.28 
55.55 

34.8  3.9 

21.9  2.7 
iSSi 

Now.— 

BtforatbtlMori 

hMhthtSMiVHl 

AijoriteifMiiii 

i8lBi«lthtflM« 

MlOh.«0«rtlMM< 

mNmb; 
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AFPABENT  PLACES 

OF  THB   PRINCIPAL   FIXED    STARS,  FOR   THE    UPPER      iJ 

TRANSIT  AT   WASHINGTON. 

Skterattl 

a  Sbbpeittis. 

C  UnflB  l^Gnoris. 

f  Scorpu.                   1 

D»7ofUM 

• 

Month. 

Deci^rO. 

DM-MtrO. 

HftatAMMtfiOik 

Dee.  South. 

h       m 

0            1 

h      m 

O             1 

h        m 

O             1         1 

15  37 

6  51 

15  48 

78  12 

15  67 

19  25 

Jan. 

1 

3L81  0.30 

2617  ii 

55'.88  0*78 

3^.1  2.7 

■          s 

28.65  0.30 

3^.1  0.9 

11 

31.61  0.30 

24.6  1.9 

56.16  0.91 

33.4  8.3 

28.95  0.32 

88.0  1.1 

21 

31.91  0.30 

22.7  1.6 

57.07  1.02 

31.1  1.7 

29.27  0.33 

39.1  1.1 

81 

32.21  0.30 

21.1  1.3 

58.09  1.08 

39.4  1,0 

29.60  0.33 

40.2  1.1 

Feb. 

10 

32.51  0.30 

19.8  1.1 

59.17  1.12 

38.4  (M 

29.98  0.33 

41.3  UO 

20 

32.81  0.30 

18.7  0.8 

60.29  1.08 

38.0  0.3 

30.26  0.32 

42.8  1.0 

;    March  2 

33.11  6.27 

17.9  (U 

61.37  1.01 

38.8  1.0 

30.58  0.30 

43.3  0.8 

12 

33.38  0i25 

17.5  0.0 

62.38  0.94 

39.3  1.6 

30.88  0.27 

44.1  0.8 

22 

38.63  0^ 

17.5  0.4 

63.32  0.83 

30.9  8.1 

31.15  0.26 

44.9  0.6 

April 

[    1 

38.85  0.20 

17.9  0.6 

64J5  0.68 

33.0  8.6 

31.41  0.24 

45.5  0.5 

11 

84.05  0.17 

18.5  0.9 

64.88  0.52 

35.6  8.9 

31.65  0.21 

46.0  04 

21 

34.22  0.15 

19.4  1.2 

65.35  0.33 

38.5  3.1 

31.86  0.19 

46.4  0.2 

May 

1 

34.37  0.12 

20.6  1.3 

65.68  0.15 

41.6  3.3 

32.05  0.16 

46.6  0.2 

11 

34.49  0.09 

21.9  1.4 

65.88  0.04 

44.9  3.3 

32.21  0.13 

46.8  0.1, 1 

21 

34.58  OJOe 

23.3  1.4 

65.79  0.22 

48.2  S.8 

32.34  0.09 

46.9  0.1 

31 

34.64  0.02 

24.7  1.4 

65.57  0.40 

51.4  S.0 

32.48  0.06 

47.0  0.0 

Jane 

10 

34.66  0^ 

26.1  1.4 

65.17  0.56 

54.4  8.7 

32.49  0.03 

47.0  0.1 

20 

34.66  0.03 

27.5  1.2 

64.61  0.70 

57.1  8.4 

32.52  0.01 

46.9  0.2  1 

80 

34.68  00)6 

28.7  1.2 

63.91  0.83 

59.5  8.0 

32.51  0.05 

46.7  0.2 

July 

10 

34.57  Ojm 

29.9  1.0 

63.08  0.92 

61.5  1.5 

32.46  0.08 

46.5  0.2 

20 

34.48  0.12 

30.9  0.8 

62.16  1.01 

63.0  1.0 

32.88  0.10 

46.3  0.3 

80 

34.36  0.14 

31.7  0.7 

61.15  1.08 

64.0  0.5 

32.28  0.13 

46.0  0.3 

Aug. 

9 

34.22  0.16 

82.4  0.5 

.  60.07  1.11 

64.5  0.1 

32.15  0.15 

45.7  0.4 

19 

34.06  0.16 

32.9  0.3 

58.96  1.13 

64.6  0.5 

32.00  0.17 

45.3  0.4 

29 

38.90  0.16 

33.2  0.0 

57.88  1.11 

64.1  1.0 

31.88  0.17 

44.9  0.4 

Sept 

8 

38.74  0.15 

33.2  0.2 

56.72  1.08 

63.1  1.5 

*    81.66  0.16 

44.5  0.5 

18 

38.59  0.14 

33X)  0.4 

55.64  1.01 

61.6  8.0 

31.50  0.15 

44.0  0.5 

28 

38.45  0.12 

32.6  0.6 

54.63  0.91 

59.6  8^ 

31.85  0.13 

•  43.5  0.4 

Oct 

8 

38.88  0.08 

32.0  0.9 

53.72  0.80 

57.2  8.8 

31.22  0.09 

43.1  04 

18 

38.25  0.03 

31.1  1.1 

52.92  0.66 

54.4  3.8 

31.18  0.04 

42.7  0.3 

28 

38.22  0.01 

80.0  1.3 

52.26  0.50 

51.3  3.4 

31.09  OUK) 

42.4  0.2 

Nor. 

7 

38.28  0.05 

28.7  1.6 

51.76  0.29 

47.8  3.6 

81.09  0.04 

42.2  0.0 

17 

33.28  0.10 

27.1  1.9 

51.47  0.09 

44JJ  3.7 

31.18  0.11 

42.2  0.2 

27 

38.88  0.15 

25.2  2.0 

51.38  0.11 

40.5  3.6 

31.24  0.16 

42.4  0.4 

Dec 

7 

38.58  0.20 

23^  2.0 

51.49  0.31 

36.9  3.5 

•  31.40  0.19 

42.8  0.5 

17 

38.78  0.23 

21.2  2.1 

51.80  0.51 

33.4  3.4 

31.59  0.24 

43.3  0.7 

27 

38.96  0.25 

19.1  2.1 

52.81  0.68 

30.0  3.0 

81.83  0.28 

44.0  0.8 

87 

84.21 

17.0 

52.99 

37.0 

32.11 

44.8 

•Air 

OMSMorilAMh 

UbeglMattlMSida 

(wlOb-tt/tattb 

eMMoHooo. 
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APPARENT   PLACES   OF    THE   PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER 
TRANSIT   AT    WASHINGTON. 


D»yofttae 
Montti. 


Jan.  1 
11 
21 
81 

Feb.    10 

20 

March  2 

12 

22 

April    1 

11 
21 
May  1 
11 
21 

31 

June   10 

20 

30 

July    10 

20 
30 
Aug.  9 
19 
29 

Sept  8 
18 
281 

Oct,  8 
18 

28 

Nov.  7 
17 
27 

Dec     7 

17 
27 
87 


S  Ophidohi. 


Right  Asoeiisloii.        Dm.  South, 


h 

16     ' 

10.09  0.27 

10.86  0.30 

10.66  0.31 

10.97  0.30 

11.27  0.31 

11.58  0.30 

11.88  0.28 

12.16  0.27 

12.43  0.25 
12.68  0.23 

12.91  0.20 

13.11  0.18 

13.29  0.15 

13.44  0.12 
13.56  0.09 

18.65  0.06 
13.71  0.03 
13.74  0.00 
13.74  0.04 
13.70  0.07 

13.63  0.10 
13.53  0.13 
13.40  0.15 
13.25  0.16 
13.09  0.16 

12.93  0.16 
12.77  0.15 
12.62  0.13 
12.49  0.10 
12.39  0.06 

12.83  0.01 
12.32  0.03 
12.35  0.07 
12.42  0.13 
12.55  0.18 

12.73  0.22 
12.95  0.25; 
13.20 


a  ScOBPii. 

(Antares,) 


Right 


3  2d| 

2L1 

1.6 

22.7 

1.5 

24a 

1.4 

25.6 

1.3 

26.9 

1.1 

28.0  0.9I 

28.9 

0.5 

29.4 

0.5 

29.9 

0.2 

29.7  0.2 

29.5  0.4 

29.1 

0.71 

28.4  0.8| 

27.6 

0.8 

26.8 

1.0 

25.8 

1.0 

24.8 

1.0 

23.8  0.9 1 

22.9 

0.8 

22.1 

0.8 

21.3 

0.7 

20.6  0-6 

20.0  0.5 

19.5  0.4 

19.1 

0.3 

18.8 

0.1 

18.7 

0.0 

18.7 

0.2 

16.9 

0.4 

19.3 

0.5 

19.8 

0.7 

20.5 

0.9 

21.4 

1.1 

22.5 

1.3 

23.8 

1.5 

25.3 

1.5 

26.8 

1.6 

28.4 

21 


Dm.  South, 


h 

16 

0.77  0.30 

1.07  0.32 
1.39  0.33 

1.72  0.34 
2.06  0.35 

2.41  0.34 
2.75  0.33 

8.08  0.31 
3.39  0.28 
3.67  0;27 

8.94  0.24 

4.18  0.21 
4.39  0.18 
4.57  0.16 

4.73  0.13 

4.86  0.09 

4.95  0.05 
5.00  0.02 
5.02  0.02 

5.00  0.07 

4.93  0.10 
4.88  0.13 
4.70  0.15 
4.55  0.18 
4.37  0.18 

4.19  0.18 

4.01  0.17 
8.84  0.15 
8.69  0.12 
8.57  0.07 

3.50  0.02 
3.48  0.03 

8.51  0.08 
8.59  0.13 
8.72  0.19 

8.91  0.24 
4.15  0.26 
4.41 


26      7 

2^.1  0.6 

26.7  0.6 

27.3  0.7 

28.0  0.8 

28.8  0.8 

29.6  0.8 

80.4  0.8 
81.2  0.7 

81.9  0.7 
82.6  0.6 

83.2  0.6 
83.8  0.5 
34.8  0.5 
84.8  0.4 
35.2  0.3 

35.5  0.3 
85.8  0.3 

36.1  0.2 
36.8  0.2 

36.5  0.1 

86.6  0.0 
36.6  0.1 

36.5  0.2 
86.8  0.3 

86.0  0.4 

85.6  0.5 

85.1  0.6 

84.5  0.7 
83.8  0.6 

38.2  0.6 

82.6  0J> 
82.1  0.4 

31.7  0.4 

31.8  0.2 

81.1  0.1 

81.2  0.2J 
81.4  0.4 1 
81.8       I 


17  Dnconis. 


Right 


h        m 

16  22 

6.79  0.35 

7.14  0.41 

7.55  0.47 

8.02  0.50 
8.52  0.51 

9.08  0.52 

9.55  0.50 

10.05  0.47 
10.52  OM 
10.96  0.37 

11.88  0.32 
11.65  0.26 
11.91  0.19 
12.10  0.11 
12.21  0.02 

12.28  0.05 
12.18  0.12 

12.06  0.18 
11.88  0.25 
11.63  0.31 

11.82  0.36 

10.96  040 

10.56  043 

10.13  046 

9.67  046 

9.21  046 
8.75  044 
8.81  040 
7.91  0.35 

7.56  0.30 

7.26  0. 
7.04  0.15 
6.89  0.05 
6.84  0.05 
6.89  0.14 

7.03  Oifi 
7.25  0.31 
7.56 


1)90,  North, 


6f  49 

«  M 

19.1  3^ 
15.9  2.7 

13.2  2.1 

11.1  1.6 
9.5  IJO 

8.5  0.3 
8.2  04 

8.6  1.0 
9.6  1.6 

11.2  2.2 

18.4  2.6 
16.0  3.0 
19.0  3.2 

22.2  3.3 

25.5  3.3 

28.8  3.2 

32.0  3.1 

85.1  2.8 

87.9  2.5 

40.4  2.1  I 

I 

42.5  1.7 
44J2  1.2 

45.4  a7 
46.1  0.2 

46.3  04 

45.9  0.6  j 
45.1  14 

43.7  1.9 

41.8  2.3 

89.5  2.7 

86.8  2.9 

83.9  3^ 

30.6  3.7 
26.9  3.8 
23.1  3.7 

19.4  8.5 
15.9  3.2  , 

12.7  ' 


Non.  —  Befbrt  th*  2aii  of  Ibreh  the  Sidecwl  day  of  the  Month  begiiM  at  tho  SUotmI  Oh.  ^fUr  the  M eaa  Nooo ; 
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AFPAREKT   PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER       | 

TRANSIT  AT   WASHINGTON. 

tUuml 

a  Triangoli 

Anstralis. 

•  UrsA  Biinorifl. 

o  HSBGUUS.                    1 

Dtyottb* 

MoDlh. 

T,^S.^ 

Right  AaoMMloii. 

Iho.  North. 

Right  lw«oaioo. 

Dee.  North. 

h       m 

O             1 

h       m 

O             1 

h        m 

O              1 

16  34 

68  45 

16  59 

82  15 

17     8 

14  32 

Jan. 

1 

10.79  0.61 

6219  1.7 

56*.  13  0.69 

1716  3.2 

23.71  0.22 

5^.9  2.2 

11 

11.40  0.68 

61.2  1.2 

56.82  0.96 

14.4  M 

23.93  0.25 

51.7  2.1 

21 

12.08  0.73 

60.0  0.8 

57.78  1.21 

11.6  2.3 

24.18  0496 

49.6  1.9 

31 

12.81  0.76 

59.2  0.4 

58.9^  1.40 

9.3  1.9 

24.44  0.28 

47.7  1.6 

Feb. 

10 

13.57  0.77 

58.8  0.0 

60.39  1.54 

7.4  1.3 

24.72  0.30 

46.1  1.2 

20 

14.34  0.78 

58.8  0.4 

61.93  1.60 

6.1  0.6 

25.02  0.29 

44.9  0.8 

March  2 

15.12  0.76 

59.2  0.8 

63.53  1.62 

5.5  0.0 

25.31  0.30 

44.1  0.3 

12 

15.88  0.72 

60.0  1.1 

65.15  1.57 

5.5  0.7 

25.61  0.27 

43.8  0.1 

22 

16.60  0.69 

61.1  1.5 

66.72  1.47 

6.2  1.4 

25.88  0.28 

43.9  0.4 

Aprij 

1 

nJ29  0.64 

62.6  1.8 

68.19  1.34 

7.6  1.9 

26.16  0.26 

44.3  0.9 

11 

17.93  0.68 

64.4  2.1 

69.53  1.14 

9.5  2.4 

26.42  0.25 

45.2  1.3 

21 

18.51  0.58 

66.5  2.2 

70.67  0.90 

11.9  2.7 

26.67  0.22 

46.5  1.6 

Maj 

1 

19.03  0.43 

68.7  2.4 

71.57  0.64 

14.6  3.0 

26.89  0.19 

48.1  1.8 

11 

19.46  0.35 

71.1  2.5 

72.21  0.37 

17.6  3.3 

27.08  0.17 

49.9  2.0 

21 

19.81  0.26 

73.6  2.5 

72.58  0.08 

20.9  3.3 

27.25  0.14 

51.9  2.0 

31 

20.07  0.17 

76.1  2.5 

72.66  0.22 

24.2  3.2 

27.39  0.10 

53.9  2.0 

1    Jane 

10 

20.24  0.07 

78.6  2.5 

72.44  0.48 

27.4  3.2 

27.49  0.07 

55.9  2.0 

20 

20.31  0.03 

81.1  2.3 

71.96  0.73 

30.6  3.0 

27.56  0.03 

57.9  2.0 

30 

20.28  0.13 

83.4  2.1 

71.23  0.96 

33.6  2.7 

27.59  0.01 

59.9  1.8 

July 

10 

,     20.15  0.23 

85.5  1.9 

70.25  1.19 

36.3  2.4 

27.58  0.03 

61.7  1.6 

20 

19.92  0.33 

87.4  1.5 

69.06  1.37 

38.7  2.0 

27.53  0.08 

63.3  1.6 

30 

19.60  0.38 

88.9  1.1 

67.69  1.54 

40.7  1.5 

27.45  0.12 

64.8  1.2 

Aag. 

9 

19.22  0.45 

90.0  0.8 

66.15  1.66 

42.2  1.1 

27.33  0.15 

66.0  0.9 

19 

18.77  0.50 

90.8  0.3 

64.49  1.75 

43.3  0.6 

27.18  0.17 

66.9  0.7 

29 

18.27  0.50 

91.1  0.2 

62.74  1.81 

43.9  0.1 

27.01  0.18 

67.6  0.4 

Sept 

8 

17.77  0.51 

90.9  0.7 

60.93  1.82 

44.0  0J> 

26.83  0.18 

68.0  0.1 

18 

17.26  0.49 

90.2  1.2 

59.11  1.80 

43.5  1.0 

26.65  0.19 

68.1  0.2 

28 

16.77  0.43 

89.0  1.6 

57.31  1.71 

42.5  1.5 

26.46  0.18 

67.9  0.5 

Oct 

8 

16.34  0.36 

87.4  1.9 

55.60  1.58 

41.0  1.8 

26.28  0.15 

67.4  0.8 

18 

15.98  0.26 

85.5  2.2 

54.02  1.44 

39.2  2.2 

26.13  0.12 

66.6  1.1 

28 

15.72  0.16 

83.3  2.5 

52.58  1.23 

37.0  2.7 

26.01  0.08 

65.5  1.4 

Nov. 

7 

15.56  0.03 

80.8  2.6 

51.35  0.99 

34.3  3.1 

25.93  0.04 

64.1  1.7 

17 

15.53  0.09 

78.2  2.7 

50.36  0.73 

31.2  3.2 

25.89  0.00 

62.4  1.9 

27 

15.62  0.21 

75.5  2.6 

49.63  0.43 

28.0  3.5 

25.89  0.05 

60.5  2.1  1 

Dec. 

7 

15.83  0.34 

72.9  2A 

49.20  0.10 

24.5  3.5 

25.94  0.10 

58.4  2.3 

17 

16.17  0.45 

70.5  2.1 

49.10  0.23 

21.0  3.5 

26.04  0.15 

56.1  2.3 

27 

16.62  0.55 

68.4  1.8 

49.33  0.53 

17.5  3.3 

26.19  0.19 

53.8  1.2 

37 

17.17 

66.6 

49.86 

14.2 

26.38 

51.6 

afltr 

theSadorMMoh 

tbcgllMKtUMSidC 
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FIXED    STARS,    1963. 


APPAKENT  PLACES 

OF   THE 

PRINCIPAL 

FIXED    STARS,  FOR   THE 

UPPER 

TRANSIT   AT   WASHTNOTON 

• 

adonsl 

fi  Dragohis. 

a  Ophiuobi. 

tfOctantif.                   M 

DnyoftlM 

MoDtll. 

1 

1 

Right  AMrafhm. 

DecJVbrrt. 

Right  Amodon. 

D»,NmA, 

Bight  Alo»ri«. 

Tfm,Samk. 

h        m 

17  27 

52''  23 

h       m 

17  28 

12°  39 

h 

17 

89  16 

Jan.      1 

18*62  0.21 

70'!3  3I4 

34.17  0.20 

44.0  2.2 

.    52  30.06    9'.80 

35'.6  il 

11 

18.83  0.26 

66.9  3.1 

34.37  0.23 

41.8  2.1 

52  39.86  12.65 

32.5  2.8 

21 

19.09  0.32 

63.8  2.7 

34.60  0.25 

39.7  1.8 

52  52.51  15.11 

29.7  2A 

31 

19.41  0.36 

61.1  2.2 

S4.85  0.27 

37.9  1.4 

53     7.62  17.15 

27.3  2.0 

Feb.   10 

19.77  0.38 

58.9  1.6 

35.12  0.28 

36.5  1.2 

53  24.77  18.73 

25.8  1.5 

20 

20.15  0.41 

57.3  1.1 

35.40  0.29 

35.3  0.9 

53  43.50  19.83 

23.8  1.1 

March  2 

20.56  0.42 

56.2  0.4 

35.69  0.29 

34.4  0.4 

54     3.33  20.47 

22.7  0.6 

12 

20.98  0.41 

55.8  0.2 

35.98  0.29 

34.0  0.0 

54  23.80  20.62 

22.1  0.2 

22 

21.39  0.39 

56.0  0.9 

36.27  0.29 

34.0  0.4 

54  44.42  20.33 

21.9  0.4 

April    1 

21.78  0.36 

56.9  1.5 

36.56  0.27 

34.4  0.9 

55    4.75  19.64 

22.8  0.9 

11 

22.14  0.34 

58.4  2.0 

36.83  0.25 

35.3  1.2 

55  24.39  18.52 

23.2  1.3 

21 

22.48  0.30 

6O.4  2.5 

37.08  0.23 

36.5  1.4 

55  42.91  17.01 

24.5  1.6 

May     1 

22.78  0.25 

62.9  2.8 

37.31  0.21 

37.9  1.7 

55  59.92  15.16 

26.1  2.0 

11 

23.03  0.21 

65.7  3.1 

37.52  0.19 

39.6  1.9 

56  15.08  13.00 

28.1  2.4 

21 

23.24  0.15 

68.8  3.3 

37.71  0.16 

41.5  2.0 

56  28.08  10.56 

30.5  2.7 

1 

31 

23.39  0.09 

72.1  3.3 

37.87  0.12 

43.5  2.0 

56  38.64    7.87 

33.2  2.9  1 

June  10 

23.48  0.03 

75.4  3.3 

37.99^  0.09 

45.5  2.0 

56  46.51    sm 

36.1  34)1 

20 

23.51  0.03 

78.7  3.2 

38.08  0.05 

47.5  2.0 

56  51.52    2.04 

39.1  3.0  ; 

30 

23.48  0.09 

81.9  3.0 

38.13  0.01 

49.5  1.9 

56  53.56    1.01 

42.1  34)  : 

July    10 

23.39  0.14 

84.9  2,8 

38.14  0.03 

51.4  1.6 

56  52.55    3.96 

45.1  2.9 

20 

23.25  0.20 

87.7  2.4 

38.11  0.07 

53.0  1.4 

56  48.57    6.83 

48.0  2.6 

30 

23.05  0.25 

90.1  2.0 

38.04  0.10 

54.4  1.2 

56  41.74    9.49 

50.6  2.3^ 

Aug.    9 

22.80  0.29 

92.1  1.6 

87.94  0.14 

55.6  1.0 

56  32.25  11.85 

52.9  9.0 

^    19 

22.51  0.31 

93.7  1.0 

37.80  0.16 

56.6  0.8 

56  20.40  13.80 

54.9  1.6 

29 

22.20  0.34 

94.7  0.6 

37.64  0.17 

57.4  0.5 

56    6.60  15.29 

56.5  1.0 

I 

Sept    8 

21.86  0.35 

95.3  0.1 

37.47  0.19 

57.9  0.2 

55  51.31  16.22 

57.5  0.4 

18 

21.51  0.36 

95.4  0.3 

37.28  0.19 

58.1  0.2 

55  35.09  16.56 

57.9  0.2 

28 

21.15  0.34 

95.1  0.9 

37.09  0.18 

57.9  0.4 

55  18.53  16.22 

67.7  0.8  . 

Oct      8 

20.81  0:32 

94.2  1.4 

36.91  0.16 

57.5  0.7 

55    2.31  15.25 

56.9  1.4 

18 

20.49  0.28 

92.8  1.9 

36.75  0.13 

56.8  0.9 

54  47.06  1347 

55.5  1.9 

28 

20.21  0.23 

90.9  2.3 

36.62  0.10 

55.9  1.1 

54  33.39  11.52 

53.6  2.3 

Nov.     7 

19.98  0.18 

88.6  2.7 

36.52  0.05 

54.8  1.5 

54  21.87    8^ 

51.8  2.8 

17 

19.80  0.12 

85.9  3.0 

36.47  0.01 

53.3  1.8 

54  13.01     5.84 

48.5  3.2 

27 

19.68  0.06 

82.9  3.4 

36.46  0.03 

51.5  2.0 

54     7.17    2.53 

45.3  3.4  ' 

Dec     7 

19.63  0.03 

79.5  3.4 

36.49  0.08 

49.5  2.1 

54     4.64    04)1 

41.9  3.4 

1 

17 

19.66  0.11 

76.1  3JS 

36.57  0.14 

47.4  2.1 

54     5.55    4.29 

38.5  3.8 

27 

19.77  0.17 

72.6  3.5 

36.71  0.17 

45.3  2.2 

54     9.84    7.61 

35.3  3.S 

37 

19.94 

69.1 

36.88 

43.1 

54  17.45 

32.1         i 

NoTB.  •- Bafon  ttM  »d  Of  Mareh  th0  SMbmI  d«7  Of  tlM  Month  hegfaw  at  tb»  SMeraa  01^  ^ 
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APPABENT   PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE    UPPER      || 

TRANSIT  AT   WASHINGTON. 

tUaml 

y  DrACOSIS. 

l€*  Sagittani. 

oLtra. 

Daroftlw 

MoDth. 

BIcbtAnMUion. 

Dm.  iVorO. 

Bif  ht  Aacewtoii. 

Dtc&mtJL 

Right  laoeDdoD. 

D9C.  North. 

b       m 

O             1 

h       m 

O             1 

h        m 

O             1 

17  63 

51  30 

18    6 

21     6 

18  32 

38  39 

Jan.      1 

•            • 

23.89  0.18 

20''.5  3.4 

•      • 

33.92  0.19 

25.1  0.2 

16.98  0.12 

3^.4  3.2 

11 

24.07  0.23 

17.1  3.2 

34.11  0.23 

25.9  0.1 

17.10  0.17 

27.2  2.9 

21 

24.30  0.88 

13.9  2.8 

34.34  0.25 

26.0  0.2 

17.27  0.21 

24.3  2.7 

31 

24.58  0.33 

11.1  2.4 

34.59  0.28 

26.2  0.2 

17.48  0.25 

21.6  2A 

Feb.    10 

24.91  0.36 

8.7  1.9 

34.87  0.30 

26.4  0.1 

17.73  0.28 

19.2  2.0 

20 

26.27  0.38 

6.8  1.3 

35.17  0.31 

26.5  0.1 

18.01  0.30 

17.2  1.4 

March  2 

25.65  0.40 

5.5  0.7 

35.48  0.31 

26.6  0.0 

18.31  0.32 

15.8  1.0 

12 

26.05  0.40 

4.8  0.0 

35.79  0.32 

26.6  0.1 

18.63  0.34 

14.8  0.3 

22 

26.45  0.40 

4.8  0.5 

36.11  0.31 

26.5  0.2 

18.97  0.34 

14.5  0.3 

April    1 

26.85  0.38 

5.3  1.2 

36.42  0.31 

26.3  0.3 

19.31  0.34 

14^  0.8 

11 

27.23  0.35 

6.5  1.8 

36.73  0.30 

26.0  0.3 

19.65  0.32 

15.6  1.4 

21 

27.58  0.32 

8.3  2.4 

37.03  0.29 

25.7  0.3 

19.97  0.30 

17.0  2.0 

Maj      1 

27.90  0.29 

10.7  2.7 

37.32  0.26 

25.4  0.4 

20.27  0.28 

19.0  2.4 

^    11 

28.19  0.24 

13.4  3.0 

37.58  0.24 

25.0  04 

20.55  0.26 

21.4  2.6 

21 

28.43  0.18 

16.4  3.3 

37.82  0.22 

24.6  0.4 

20.81  0.22 

24.0  2.8 

31 

28.61  0.13 

19.7  3.3 

38.04  0.19 

24.2  0.3 

21.03  0.18 

26.8  3.1 

Jane   10 

28.74  0.08 

23.0  3.3 

38.23  0.15 

23.9  0.3 

21.21  0.14 

29.9  3.1 

!              20 

28.82  0.01 

26.3  3.3 

38.38  0.12 

23.6  0.2 

21.35  0.08 

33.0  3.2 

30 

28.83  0.06 

29.6  3.2 

38.50  0.07 

23.4  0.2 

21.43  0.03 

36.2  3.1 

July    10 

28.78  0.11 

32.8  2.9 

38.57  0.02 

23.2  0.1 

21.46  0.02 

39.3  2.9 

20 

28.67  0.16 

35.7  2.6 

38.59  0.03 

23.1  0.0 

21.44  0.06 

42i2  2.7 

;              30 

28.51  0.22 

38.3  2.3 

38.56  o.ar 

23.1  0.0 

21.38  0.11 

44.9  24 

'    Aug.     9 

28.29  0.26 

40.6  1.9 

38.49  0.10 

23.1  0.0 

21.27  0.16 

47.3  2.1 

1              19 

28.03  0.30 

42.5  1.4 

38.39  0.14 

23.1  0.0 

21.11  0.20 

49.4  1.6 

I              29 

27.73  0.32 

43.9  0.9 

38.25  0.16 

23.1  0.0 

20.91  0.22 

51.0  1.3 

1    SepL    8 

27.41  0.34 

44.8  0.5 

38.09  0.18 

23.1  0.0 

20.69  0.25 

52.3  0.9 

1               18 

27.07  0.35 

45.3  0.1 

37.91  0.19 

23.1  0.0 

20.44  0.25 

53.2  0.4 

28 

26.72  0.34 

45.2  0.6 

37.72  0.19 

23.1  0.1 

20.19  0.26 

53.6  0.1 

i    Oct.      8 

26.38  0.32 

44.6  1.1 

37.53  0.17 

23.0  0.2 

19.93  0.25 

53.5  0.5 

18 

26.06  0.30 

43.5  14 

37.36  0.14 

22.8  0.1 

19.68  0.24 

53.0  1.0 

1              28 

25.76  0.25 

42.1  2.0 

37.22  O.ll 

22.7  0.2 

19.44  0.20 

52.0  1.4 

Nov.     7 

25.51  0.20 

40.1  2.5 

37.11  0.06 

22.5  0.1 

19.24  0.17 

50.6  1.9 

17 

25.31  0.15 

37.6  2.8 

37.05  0.02 

22.4  0.1 

19.07  0.12 

48.7  2.2 

27 

25.16  0.08 

34.8  3.1 

37.03  0.03 

22.3  0.1 

18.95  0.08 

46.5  2.6 

Dec.     7 

25.08  0.00 

31.7  3.3 

37.06  0.06 

22.2  0.0 

18.87  0.02 

43.9  2.9 

17 

25.08  0.06 

28.4  3.4 

37.12  0.12 

22.2  0.1 

18.85  0.04 

41.0  3.0 

27 

25.14  0.13 

25.0  3.5 

37.24  0.16 

22.3  0.2 

18.89  0.08 

38.0  3.1 

37 

25.27 

21.5 

37.40 

22.5 

18.97 

34.9      . 

after 

Um  sad  of  March 

itbagliiaatthaSidt 

tnalOh.6e/brett] 

taMaanNooo. 

37 


290 


FIXED    STARS,    1863. 


APPARENT   PLACES 

OF    THE    ' 

PRINCIPAL   FIXED    STARS.  FOR   THE   UPPER      N 

TRANSIT   AT    WASHINGTON. 

*  SldereAl 

t  Aquiue. 

a  Aquila. 

Day  of  the 

Month. 

Dee.JVbrM. 

Bight  A.<»lo.. 

Uo.  North. 

BlghiAaoMMkm. 

Iho,  North. 

h        m 

O              1 

h        m 

O             1 

h        m 

O            1 

18  45 

33  12 

18  69 

13  39 

19  18 

2  50 

Jan.      1 

0.44  0.10 

22*19  2!8 

•      • 
6.26  0.12 

4^.6  2.0 

•         ■ 
'  35.08  0.10 

43'.5  l".5 

11 

0.54  0.15 

20.1  2.8 

6.38  0.15 

46.6  1.9 

35.18  0.13 

42.0  1.3 

21 

0.69  0.20 

17.3  2.6 

6.53  0.17 

44.7  1.8 

35.31  0.17 

40.7  1.0 

31 

0.89  0.23 

14.7  2.3 

6.70  0.20 

42.9  1.6 

85.48  0.19 

39.7  lU) 

Feb.    10 

1.12  0.26 

12.4  2.0 

6.90  0.23 

41.3  1.2 

35.67  0.22 

8a7  0.8 

20 

1.38  0.28 

10.4  14 

7.13  0.26 

40.1  1.0 

85.89  0.24 

37.9  0.6 

March  2 

1.66  0.30 

9.0  0.9 

7.39  0.27 

39.1  0.6 

86.13  0.26 

87.3  0.3 

12 

1.96  0.32 

8.1  0.4 

7.66  0.28 

38.5  0.2 

86.39  0.27 

87.0  04) 

22 

2.28  0.32 

7.7  0.1 

7.94  0.29 

38.3  0.3 

86.66  0.28 

87.0  0.4 

April    1 

2.60  0.32 

7.8  0.7 

8.23  0.29 

38.6  0.7 

86.94  0.29 

87.4  0.7 

11 

2.92  0.31 

8.5  1.3 

8.52  0.28 

39.8  1.1 

87.23  0.29 

38.1  14) 

21 

3.23  0.29 

9.8  1.7 

8.80  0.27 

40.4  1.4 

37.52  0.28 

39.1  1.3  > 

Maj     1 

3.52  0.28 

11.5  2.2 

9.07  0.28 

41.8  1.7 

87.80  0.28 

40.4  1.5  1 

11 

3.80  0.26 

13.7  2.5 

9.35  0.26 

43.5  2.0 

38.08  0.27 

41.9  1.6 

21 

4.06  0.23 

ieJ2  2.7 

9.61  0.23 

45.5  2.1 

88.35  0.25 

43.5  1.7 

31 

4.29  0.19 

18.9  2.9 

9.84  0.20 

47.6  2.2 

88.60  0.23 

45i2  1.8 

June   10 

4.48  0.15 

21.8  3.0 

10.04  0.17 

49.8  2.3 

88.83  0.19 

47.0  1.9 

20 

4.63  0.11 

24.8  3.1 

10.21  0.14 

52.1  2.3 

89.02  0.16 

48.9  1.8 

30 

4.74  0.06 

27.9  3.0 

10.35  0.09 

54.4  2.2 

39.18  0.12 

50.7  1.7 

July    10 

4.80  0.01 

30.9  2.8 

10.44  0.05 

56.6  2.0 

39.30  0.07 

52.4  1.5 

20 

4.81  0.04 

33.7  2.5 

10.49  0.00 

58.6  1.9 

39.37  0.03 

53.9  M 

30 

4.77  0.09 

36.2  2.3 

10.49  0.04 

60.5  1.7 

89.40  0.01 

55.3  1.2 

Aug.     9 

4.68  0.13 

38.5  2.0 

10.45  0.06 

62.2  1.4 

89.39  0.06 

56.5  1.1 

19 

4.55  0.17 

40.5  1.7 

10.37  0.11 

68.6  1.2 

39.83  0.09 

57.6  0.9 

29 

4.38  0.20 

42.2  1.3 

10.26  0.14 

64.8  0.9 

89.24  0.13 

58.5  0.7 

Sept    8 

4.18  0.22 

43.5  0.9 

10.12  0.17 

65.7  0.7 

89.11  0.15 

59.2  OA 

18 

3.96  0.22 

44.4  OJS 

9.95  0.19 

66.4  0.3 

88.96  0.16 

59.6  0.2  : 

28 

3.74  0.24 

44.9  0.1 

9.76  0.19 

66.7  0.0 

88.80  0.18 

59.8  0.0 

Oct      8 

3.50  0.23 

45.0  04 

9.57  0.19 

66.7  0.2 

88.62  0.17 

59.8  0.2 

18 

3.27  0.22 

44.6  0.8 

9.38  0.17 

66.5  0.6 

88.45  0.16 

59.6  03  ; 

.      28 

3.05  0.19 

43.8  1.3 

9.21  0.15 

65.9  0.8 

88J29  0.15 

1 
59.3  0.5 

Nov.     7 

2.86  0.16 

42.5  1.6 

9.06  0.12 

65.1  1.0 

88.14  0.12 

58.8  0.8 

17 

2.70  0.11 

40.9  2.0 

8.94  0.06 

64.1  1.3 

38.02  0.08 

58.0  14) 

27 

2.59  0.07 

38.9  2.4 

8.86  0.04 

62.8  1.6 

87.94  0.04 

57.0  1.1 

Dec     7 

2.52  0.02 

36.5  2.6 

8.82  0.00 

eiJi  1.8 

87.90  0.01 

55.9  1.1 

17 

2.50  0.03 

33.9  2.8 

8.82  0.04 

59.4  1.9 

37.89  0.04 

54.8  1.2 

27 

2.53  0.06 

31.1  2.9 

8.86  0.08 

57.5  2.0 

37.93  0.07 

53.6  1.3 

37 

2.61 

28.2 

8.94 

55.5 

38.00 

52.3 

Nora.- 

BaftmtheSldof  M 

wehttMSkkml 
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APPAttRirr   PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER 
TRANSIT  AT  WASHINGTON. 

Dmjotttm 
Montk. 

r  Aquilib. 

a  Aquiui. 
(Alkur.) 

p  Aquiljb. 

Right  AMDite. 

DM.iVbra. 

Dm.  North. 

Bight  AieeDilim. 

D90.  North, 

19  39 

10  16 

h       m 

19  44. 

8^30 

h        m 

19  48 

6    3 

Jan. 
Feb. 

1 
11 

21 
31 
10 

•      • 

44-41  0.07 
44.48  0.11 
44.59  0.14 
44.73  0.17 
44.90  0.20 

59*12  1.6 
57.6  1.7 
55.9  1.6 
54.3  1.4 
52.9  1.1 

5.59  OUW' 
5.66  0.11 
5.77  0.14 
5.91  0.17 
6.08  0.19 

3^.8  1.6 
35J2  1.5 
33.7  1.5 
32.2  1.3 
30.9  1*0 

34.68  o'.06 
34.74  0.10 
34.84  0.14 
34.98  0.17 
85.15  049 

6^42  1.4 
6a8  1.5 
62.3  1.3 
61.0  1.2 
59.8  0.9 

MarehS 
12 
22 

April    1 

45.10  0.22 
45.32  0J25 
45.57  0.26 
45.83  0.28 

46.11  0.29 

51.8  0.9 

50.9  0.5 

50.4  0.1 
50.3  0.2 

50.5  0.6 

6.27  0.22 
6.49  0.25 
6.74  0.26 
7.00  0.28 

7.28  0.29 

29.9  0.7 
29SI  0.4 

28.8  ai 
28.7  0.2 

28.9  0.6 

85.34  0.21 
85.55  0.84 
35.79  046 
86.05  0J28 
86.33  0419 

58.9  0.7 
5842  0.4 
57.8  0.0 
57.8  0.3 
58.1  0.7 

May 

11 
21 
1 
11 
21 

.    46.40  0.29 
46.69  0.28 
46.97  0.29 
47.26  0.28 
47JS4  0496 

51.1  1.0 
52.1  1.3 
53.4  1.6 
55.0  1.9 
56.9  2.1 

7.57  0.29 
7.86  0.29 
a  15  0.28 
8.43  0J28 
8.71  0.26 

29.5  1.0 
80.5  1.4 
31.9  1.6 
33.5  1.8 
35.3  24) 

86.62  0.30 
86.92  0.29 
87.21  0429 
87.50  0.27 
87.77  0.26 

58.8  1.0 
69.8  1J2 
61.0  1.5 
62.5  1.8 
64.3  1.9 

Jan« 
Jolj 

31 
10 
20 
30 
10 

47.80  0.24 
48.04  0.20 
48.24  0.17 
48.41  0.14 
48.55  0.09 

59.0  2.2 

61.2  2.1 

63.3  2.2 

65.5  2.1 

67.6  2.0 

8.97  0.25 
9.22  0.21 
9.43  0.18 
9.61  0.14 
9.75  0.09 

37.3  2.1 

39.4  2.1 

41.5  2.2 

43.7  2.1 

45.8  1.9 

88.03  0.24 
38427  0.22 
88.49  0.18 
88.67  0.14 
88.81  0.10 

66.2  1.9 
68.1  2.0 
70.1  2.0 
72.1  1.9 
74.0  1.9 

Aug. 

20 
30 
9 
19 
29 

48.64  0.04 
.  48.68  0.00 
48.68  0.04 
48.64  0.09 
48.55  0.12 

69.6  1.9 

71.5  1.7 
73.2  1.4 

74.6  1.2 

75.8  1.0 

9.84  0.05 

9.89  0.01 

9.90  0.04 
9.86  0.08 
9.78  0.11 

47.7  1.7 
49.4  1.6 
51.0  1.4 
52.4  1.2 
53.6  0.9 

88.91  0.06 
38.97  0.02 
88.99  0.03 
38.96  0.06 
88.88  0.11 

75.9  1.7 
77.6  1.5 
79.1  1.2 
80.3  1.0 
81.3  0.9 

Sept 
i    Oct 

8 
18 
28 

8 
18 

48.43  0.14 
48J2$  0.17 
48.12  0.17 
47.95  0.18 
47.77  0.17 

76.8  0.7 
77.5  0.5 

78.0  0.2 
78.2  0.1 

78.1  0.3 

9.67  0.14 
9.53  0.16 
9.37  0.17 
9.20  0.18 
9.02  0.17 

54.5  0.7 
55.2  0.5 

55.7  0.2 
55.9  0.1 

55.8  0.3 

38.77  0.14 
38.63  0.15 
38.48  0.17 
38.31  0.18 
88.13  0.16 

82.2  0.6 
82.8  04 

83.2  0.1 

83.3  0.1 
88.2  0.3 

Not. 
Dec 

28 

7 

17 

27 

7 

47.60  0.15 
47.45  0.13 
47.32  0.11 
41J2\  0.07 
47.14  0.03 

77.8  0.6 

77.2  0.9 

76.3  1.1 
75.2  1.2 
74.0  1.4 

8.85  0.15 
8.70  0.13 
8.57  0.11 
8.46  0.07 
8.39  0.03 

55.5  0.5 

55.0  0.8 
54.2  1.1 

53.1  1.2 
51.9  1.2 

37.97  0.16 
37.81  0.13 
37.68  0.10 
37.58  04^7 
37.51  04)3 

82.9  0.5 

82.4  0.8 
81.6  1.0 
80.6  1.1 

79.5  142 

17 
27 
37 

47.11  0.01 

47.12  0.06 
47.18 

72.6  1.6 
71.0  1.7 
69.3 

8.36  0.00 
8.36  0.05 

a4i 

50.7  1.6 
49.2  1.6 
47.6 

37.48  0.00 
37.48  0.04 
37.52 

78.3  1.4 
76.9  1.5 
75.4 

1 

I 

•nni 

tlM82daflfM«h 
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FIXED    STARS,    1863. 


APPARENT   PLACES   Oi 

'   THE   PRINCIPAL   FIXED    STARS,  FOR   THI 

t   UPPER 

' 

TRANSIT 

AT    WASHINGTON. 

Sidarad 

i  Vnm  Minoris. 

o*  Capricobiti. 

a  Payorns.                 | 

Dayoftho 

Month. 

Right  Aieensioii. 

Dmi.  North, 

Deo.  &mt&. 

Right  A«wto. 

Dee.  fi»«lA. 

h 

19 

88  53' 

h        m 

20  10 

12°  67 

h        m 

20  14 

57    9 

Jan.      1 

69  42.61    4.41 

67'!8  3.0 

26.85  0.05 

59*'.l  o'.3 

46.79  0U)5 

72*^8^4 

11 

59  38.20    2.16 

64.8  3.1 

26.90  0.10 

59.4  0.2 

46.84  0.13 

70.4  2.4 

21 

59  36.04    0.09 

61.7  3.2 

27.00  0.13 

59.6  0.1 

46.97  0.19 

68.0  S.5, 

31 

59  36.13    2.34 

58.5  3.1 

27.13  0.15 

59.7  0.0 

47.16  0.25 

65.5  2.5  1 

Feb.   10 

59  38.47    4.49 

55.4  2.9 

27.28  0.19 

69.7  0.1 

47.41  0.31 

63.0  2.4 

20 

59  42.96    6.44 

52.5  2.6 

27.47  0.21 

69.6  0.3 

47.72  0.35 

60.6  2j' 

March2 

59  49.40    8.11 

49.9  2.2 

27.68  0.24 

59.3  0.4 

48.07  0.39 

58.3  2.1  , 

12 

59  57.51     9.42 

47.7  1.6 

27.92  0.26 

58.9  0.6 

48.46  0.43 

56.2  1.9 

22 

60     6.93  10.37 

46.1  1.1 

28.18  0.27 

68.3  0.9 

48.89  0.46 

54.3  1.8 

April    1 

60  17.30  10.88 

45.0  0.5 

28.45  0.29 

57.4  1.1 

49.35  0.49 

52.5  1.6  ' 

1 

11 

60  28.18  11.00 

44.5  0.1 

28.74  0.30 

56.3  1.1 

49.84  0.50 

61.0  1J2 

21 

60  39.18  10.71 

44.6  0.7 

29.04  0.30 

55.2  1.2 

60.34  0.50 

49.8  0.9 

May     1 

60  49.89  10.06 

45.3  1.3 

29.34  0.31 

54.0  1.3 

60.84  0.51 

48.9  0.5 

11 

60  59.95    9.06 

46.6  1.8 

29.65  0.30 

52.7  1.3 

51.36  0.50 

48.4  0.2 

21 

61     9.03    7.82 

48.4  2.3 

29.95  0J» 

51.4  14 

51.85  0.48 

4SSI  0.1  , 

31 

61  16.85    6.30 

50.7  2.7 

30.24  0.27 

60.0  1.4 

62.33  0.45 

48.3  0.5 

Jane   10 

61  23.15    4.63 

53.4  3.0 

30.51  0.25 

48.6  1.2 

52.78  0.40 

48.8  0.8 

20 

61  27.78    2.84 

56.4  3.2 

30.76  0.21 

47.4  1.1 

63.18  0.35 

49.6  1.1 

30 

61  30.62    0.97 

59.6  3.4 

30.97  0.17 

46.3  1.0 

53.53  0.29 

50.7  1.4 

July    10 

61  31.59    0.90 

63.0  3.4 

31.14  0.14 

45.3  0.8 

53.82  0^ 

62.1  1.7 

20 

61  30.69    2.74 

66.4  3.4 

31.28  0.09 

44.5  0.6 

54.03  0.13 

63.8  1.8 

30 

61  27.95    4.53 

69.8  3.4 

31.37  0.04 

43.9  0.4 

54.16  0.05 

65.6  1.9 

Aug.     9 

61  23.42    6.22 

73.2  3.2 

31.41  0.00 

43.5  0.3 

64.21  0.02 

57.6  2.0 

19 

61   17.20    7.77 

76.4  3.0 

31.41  0.05 

43.2  0.2 

64.19  0.10 

59.5  1.9 

29 

61     9.43    9.16 

79.4  2.7 

31.36  0.09 

43.0  0.0 

64.09  0.17 

61.4  1.8 

Sept    8 

61     0.27  10.38 

82.1  2.4 

31.27  0.12 

43.0  0.1 

63.92  0.23 

63i2  1.6  [ 

18 

60  49.89  11.38 

84.5  1.9 

31.15  0.14 

43.1  0.1 

53.69  0.28 

64.8  1.4  ' 

28 

60  38.51  12.15 

86.4  1.5 

31.01  0.16 

43.2  0.2 

53.41  0.31 

66.2  1.0 

Oct      8 

60  26.36  12.66 

87.9  1.0 

30.85  0.17 

43.4  0.3 

63.10  0.33 

67i2  0.6  1 

18 

60  13.70  12.90 

88.9  0.6 

30.68  0.17 

43.7  0.4 

62.77  0.34 

67.8  M  \ 

28 

60     0.80  12.84 

89.5  0.0 

30.51  0.16 

44.1  0.3 

52.43  0.32 

68.1  0.2  ; 

Nov.     7 

59  47.96  12.44 

89.5  0.6 

30.35  0.14 

44.4  0.3 

52.1}  0.29 

67.9  0.7 

17 

59  35.52  11.71 

88.9  1.0 

30.21  0.10 

44.7  0.4 

51.82  0.24 

eiSl  1.0 

27 

59  23.81  10.64 

87.9  1.6 

30.11  0.07 

45.1  0.4 

51.58  0.18 

66i2  1.4  , 

Dec     7 

59  13.17    9.27 

86.3  2.1 

30.04  0.04 

45.5  0.3 

51.40  0.14 

64^  1.7  1 

1 

17 

59     3.90    7.59 

84.2  2.6 

30.00  0.01 

45.8  0.3 

51.26  0.06 

1 
63.1  2.0 

27 

58  56.31    5.62 

81.6  2.9 

29.99  0.02 

46.1  0.4 

51.20  0.01 

61.1  8.3  1 

37 

58  50.69 

78.7 

30.01 

46.6 

51.21 

58.9 

Nora.- 
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APPARENT   PLACES 

OP  THE   PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER 

TRANSIT  AT  WASHINGTON. 

flUnwl 

a  Ctomi. 

61>  Ctoki. 

CCjgnl                  1 

DajofUie 
Moath. 

Right  AaevDiion. 

D9C.  North. 

Bi|b*  AMMttkm. 

Dec  iVbrO. 

Dm.  AM*. 

20*36 

ud 

h       m 

21     0 

38    4 

h        m 

21     7 

29  39 

Jan.      1 

44.84  OM 

43'.9  Ib 

•            • 

44.77  0.04 

5L8  ii 

6.04  0.04 

7f.2  2.2 

11 

44.79  0.01 

41.1  2.9 

44.73  OM 

49.4  2.5 

6.00  0.00 

69.0  2.3 

21 

44.80  0.06 

88i2S.9 

44.72  0.04 

46.9  2.6 

6.00  0U)3 

66.7  2J 

31 

44.86  0.12 

35.3  2.8 

44.76  0.U) 

44.3  2.6 

6.03  0U)8 

64.4  2.3 

Feb.    10 

44.98  0.16 

82.5  2.6 

44.86  0.13 

41.7  2.4 

6.11  0.12 

62.1  2.1 

20 

45.14  0.20 

29.9  2.4 

44.99  0.17 

39.3  2.0 

6.23  0.15 

60.0  13 

March  2 

45.34  0^25 

27.5  2.0 

45.16  0.22 

37.3  1.7 

6.38  0.19 

58.2  1.5 

12 

45.59  0.28 

25.5  1.4 

45.38  0.26 

35.6  1.2 

6.57  0.22 

56.7  1.0 

22 

45.87  0.32 

24.1  0.8 

45.64  0.28 

34.4  0.8 

6.79  0496 

55.7  0.6 

April    1 

46.19  0.35 

23.3  CS 

45.92  0.31 

33.6  0.2 

7.05  0.28 

55.1  0.1 

11 

46.54  0.36 

23.1  0.3 

46.23  0.34 

33.4  0.3 

7.33  0.30 

55.0  0.3 

21 

46.90  0.37 

23.4  03 

46.57  0.36 

33.7  0.9 

7.63  0.32 

55.3  OS  1 

May     1 

47.27  0.38 

24.2  1.4 

46.93  0.36 

34.6  1.3 

7.95  0.33 

56.1  1.3  ! 

11 

47.65  0.36 

25.6  1.9 

47.29  0.36 

35.9  1.8 

8.28  0.33 

57.4  1.8 

21 

48.01  0.35 

27.5  2.4 

47.65  0.35 

37.7  2.3 

8.61  0.32 

59.2  2.2 

31 

48.36  0.31 

29.9  2.7 

48.00  0.33 

40.0  2.6 

8.93  0.30 

61.4  2.4 

Jane   10 

48.67  0.28 

82.6  3.0 

48.33  0J29 

42.6  3.0 

9.23  0.27 

63.8  2.7 

20 

48.95  0.24 

35.6  3.3 

48.62  0.26 

45.6  3.2 

9.50  0.25 

66.5  23 

80 

49.19  0.19 

88.9  3.3 

48.88  0.22 

48.8  3.3 

9.75  0J22 

69.3  2.9 

July    10 

49.38  0.14 

42ii  3.4 

49.10  0.18 

52.1  3.3 

9.97  0.17 

72.2  3.0 

20 

49.52  0.07 

45.6  3.4 

49.28  0.12 

55.4  3.2 

10.14  0.12 

75.2  2.9 

30 

49.59  0.02 

49.0  3.3 

49.40  0.07 

58.6  3.2 

10.26  0.07 

78.1  23 

Aug.     9 

49.61  0.04 

52.3  3.1 

49.47  0.01 

61.8  3.0 

10.33  0.02 

80.9  2.6 

19 

49.57  0.09 

55.4  2.8 

49.48  0.04 

64.8  2.9 

10.35  0.02 

83.5  2.5 

29 

49.48  0.14 

SdJ2  2.5 

49.44  0.08 

67.7  2.6 

10.33  OJn 

86.0  2.2 

Sept    8 

49.34  0.18 

60.7  2.2 

49.36  0.12 

70.3  2.3 

10.26  0.10 

88.2  1.9 

18 

49.16  0422 

62.9  1.9 

49.24  0.15 

72.6  1.9 

10.16  0.14 

90.1  1.5 

28 

48.94  0.24 

64.8  1.4 

49.09  0.18 

74.5  1.5 

10.02  0.16 

91.6  1.2 

Oct      8 

48.70  0.26 

66.2  0.9 

48.91  0.20 

76.0  1.1 

9.86  0.18 

92.8  03 

18 

48.44  0.26 

67.1  OJ 

48.71  0.22 

77.1  0.6 

9.68  0.19 

93.6  0.4 

28 

48.18  0.27 

67.4  0.1 

48.49  0.22 

77.6  0.1 

9.49  0.19 

94.0  0.0 

1    Nov.     7 

47.91  0.25 

67.3  0.6 

48.27  0.20 

77.7  0.3 

9.30  0.19 

94.0  0.4 

1               1*7 

47.66  0.23 

66.7  1.1 

48.07  0.19 

77.4  0.7 

9.11  0.17 

93.6  03  ! 

27 

47.43  0.20 

65.6  1-5 

47.88  0.17 

76.7  1.1 

8.94  0.15 

92.8  1.2  1 

Dec     7 

47.23  0.16 

64.1  2.0 

47.71  0.14 

75.6  1.6 

8.79  0.12 

91.6  1.5 

17 

47.07  0.11 

62.1  2.3 

47.57  0.10 

74.0  2.0 

8.67  0.09 

90.1  13 

27 

46.96  0.08 

59.8  2.7 

47.47  0.06 

72.0  2.3 

8.58  0.06 

88.3  2.1 

37 

46.88 

57.1 

47.41 

69.7 

8.52 

86.2 
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FIXED   STARS,    1863. 


APPABENT  PLACES   OF   THE  PRINCIPAL   FIXED    STABS,  FOB   THE   UPPER 
TRANSIT  AT   WASHIWOTON. 


SidexMl 
Day  of  the 


§  Ursa  M1KOSI8. 


Right 


Jan.  1 
11 
21 
31 

Feb.  10 

20 

Maich  2 

12 

22 

April    1 

11 
21 
Maj  1 
11 
21 

31 

June  10 

20 

30 

Jnlj    10 

20 
30 
Aug.  9 
19 
29 

SeiA.  8 
18 
28 

Oct      8 

18 

28 

Nov.     7 

17 

27 

Dec     7 

n 

27 
37 


DM.^bfa. 


h        in 

U  51 

bJO&  0.78 
5^  0.83 
6.69  0^ 
•7.55  0.89 
8.44  0^ 

9.90  0.80 
10.10  0.72 
10.82  0.62 
11.44  0.50 
11.94  0^7 

12.31  0.22 
12.53  0.07 
12.60  0JJ7 
12.53  0.20 
12.33  0^ 

12.00  0.45 
11.55  0.55 
11.00  0.63 
10.37  0.70 
9.67  0.75 

8.92  0.80 

8.12  0.81 

7.31  0.80 

6.51  0.80 

5.71  a75 

4.96  0.69 

4.27  0.61 

3.66  0.52 

3.14  0.41 

8.73  0.28 

2.45  0.14 

2.31  0.01 

2.32  0.18 
2.50  0.33 
2.83  0.47 

3.30  0.60 
3.90  0.70 
4.60 


74  421 

M  II 

34.2  2.3 
31.9  1.7 
30.2  1.0 
29.2  0.3 
28.9  0.3 

29.2  1.0 
3a2  1.6 

31.8  2.1 

33.9  2.6 
36.5  3.0 

39.5  3.2 
42.7  3.3 
46.0  3.3 

49.3  3.1 

52.4  3.8 

55.2  2.5 

57.7  2.2 

59.9  1.8 

61.7  1.3 
63.0  0.8 

63.8  0.2 

64.0  0.3 

63.7  0.8 

62.9  1.3 

61.6  1.8 

59.8  2.3 

57.5  2.7 
54.8  3.0 

51.8  3.3 

48.5  3.6 

44.9  3.8 

41.1  3.7 
37.4  3.8 

33.6  3.6 
30.0  3.3 

26.7  3.0 
23.7  2.6 
2L1 


/iLibrto. 


Risht 


15     9 

38.58  0.32 
38.90  0.32 

39.22  0.32 
39.54  0.31 
39.85  0.30 

40.15  0.29 
40.44  0.27 
40.71  0.24 
40.95  0.21 

41.16  0.19 

41.35  0.16 

41.51  0.12 

41.63  0.10 

41.73  0.08 
41.61  0.04 

41.85  0.01 

41.86  0.01 
41.85  0.04 

41.81  0.07 

41.74  0.10 

41.64  0.12 

41.52  0.14 
41.38  0.15 

41.23  0.15 
41.08  0.15 

40.93  0.13 
40.80  0.11 
40.69  0.09 
40.60  0.05 
40.55  0.01 

40.54  0.04 
40.58  0.10 
40.68  0.14 

40.82  0.19 
41.01  0.22 

41.23  0.27 
41.50  0.29 
41.79 


8  52 

3l'.5  l'.6 

33.1  1.6 

34.7  1.6 

36.3  1.4 

37.7  1.3 

39.0  1.0 

40.0  0.8 

40.8  0.6 

41.4  0.5 

41.9  0.2 

42.1  0.0 

42.1  0.2 
41.9  0.3 
41.6  0.4 

41.2  0.6 

40.6  0.5 

40.1  0.5 

39.6  0.6 

39.0  0.6 
38.4  0.6 

37.8  0.6 
37i2  0.5 

36.7  0.5 

36.2  0.5 

35.7  0.4 

35.3  0.2 

35.1  0.2 

34.9  0.0 
34.9  0.1 
35.0  0.3 

35.3  0.5 

35.8  0.8 
36.6  1.0 
37.6  1 

38.8  1 


a  COBOViB  BORSAUB. 


Right 


^.1 

41.5 
43.1 


1.4 
1.6 


Dm.  iVbrfA. 


15  28 

53.07  0.30 

53.37  0.32 

53.69  0.32 
54.01  0.33 
54.34  0.32 

54.66  0.31 
54.97  0427 
55^24  0.26 
55.50  0.24 

55.74  0.20 

55.94  0.17 
56.11  0.13 
56i^  0.10 
56.34  0J)7 

56.41  Oi)2 

56.43  0.01 

56.42  0.04 

56.38  0.07 
56.31  0.10 
56.21  0.13 

56.08  0.16 
55.92  0.17 

55.75  0.18 

55.57  0.19 
55.38  0.19 

55.19  0.18 
55.01  0.17 
54.84  0.14 

54.70  0.10 
54.60  0/)6 

54.54  0.01 
54.53  0.05 

54.58  0.10 
54.68  0.15 
54.83  0.20 

55.03  0.24 
55.27  048 
55.55 


27    10 

N  II 

29.7  2.6 
27.1  2.2 
24.9  1.8 
23.1  1.3 

21.8  0.8 


21.0 
20.7 
20.9 
21.6 
22.7 


0.3 
0.2 
0.7 
1.1 
1.5 


24.2  1.9 
26.1  2.1 
28i2  2.3 
30.5  2.3 

32.8  2.3 

35.1  S.2 

37.3  24 

39.4  1.9  , 
41.3  1.6  I 

42.9  1.3  i 

I 

44.2  1.1 

45.3  0.7  I 

46.0  0.3  I 

46.3  0.1 
46i2  0.4 

45.8  0.7 

45.1  1.1 
44.0  1.5 

42.5  1.8 
40.7  2.2  I 

38.5  2.5 

36.9  2.6 

33.4  2.8 

30.6  2.9 

27.7  24) 

24.8  2.9 

21.9  2.7 
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APPARENT  PLACES 

OF  THE   PRINCIPAL   FIXED    8TAR8,  FOR   THE    UPPER      {j 

TRANSIT  AT   WASHINGTON. 

1 

1 

1 

adnwl 

a  Sbrpektib. 

C  Uns  Mkiorifl. 

fi  Scoipii. 

D»7oftlM 
Mooth. 

• 

DM.iV^rf*. 

J)0t,N0rtJL 

light  AMDdOO. 

Dm.  South.     1 

h       m 

O              1 

k      m 

O            1 

h        m 

0              f 

15  37 

6  51 

15  48 

78  12 

15  57 

19  25 

Jan. 

1 

31.81  0.30 

2617  ii 

8              • 

55.38  0.78 

Sdll  2.7 

•      • 

28.65  0.30 

3^.1  0.9 

11 

31.61  0.30 

24.6  1.9 

56.16  0.91 

33.4  2.3 

28.95  0.32 

88.0  1.1 

21 

31.91  0.30 

22.7  1.6 

57.07  1.02 

31.1  1.7 

29.27  0.33 

89.1  1.1 

81 

32.21  0.30 

21.1  1.3 

58.09  1.08 

29.4  1,0 

29.60  0.33 

40.2  1.1 

Febw 

10 

32.51  0^ 

19^  1.1 

59.17  1.12 

28.4  0.4 

29.93  0.33 

41.3  UO 

20 

32.81  0.30 

18.7  OS 

60.29  1.08 

28.0  0.3 

30.26  0.32 

42.3  1.0 

March  2 

38.11  0.27 

17.9  0^ 

61.37  1.01 

28.3  1.0 

30.58  0.30 

43.3  0.8 

12 

38.88  0.25 

17.5  0.0 

62.38  0.94 

29.3  1.6 

30.88  0.27 

44.1  0.8 

22 

38.63  0.22 

17.5  0.4 

63.32  0.83 

30.9  2.1 

31.15  0.26 

44.9  0.6 

April 

[    1 

38.85  0.20 

17.9  M 

64J5  0.68 

33.0  2.6 

31.41  0.24 

45.5  0.5 

11 

34.05  0.17 

18.5  ao 

64.83  0.52 

35.6  2.9 

31.65  0.21 

46.0  0.4 

21 

34.22  0.15 

19.4  1.2 

65.35  0.33 

88.5  3.1 

31.86  0.19 

46.4  0.2  i 

Maj 

1 

34.37  0.12 

20.6  1.3 

65.68  0.15 

41.6  3.3 

32.05  ai6 

46.6  0.2  1 

11 

34.49  0^ 

21.9  1.4 

65.83  0.04 

44.9  3.3 

32.21  0.13 

46.8  0.1, 

21 

34.58  0j06 

23.3  1.4 

65.79  0.22 

48.2  3.2 

32.34  0.09 

46.9  0.1 

31 

34.64  0.02 

24.7  1.4 

65.57  0.40 

51.4  8.0 

32.48  0.06 

47.0  0.0 

June 

10 

34.66  0.00 

26.1  1.4 

65.17  0.66 

54.4  2.7 

32.49  0.03 

47.0  0.1 

20 

34.66  0.03 

27.5  1.2 

64.61  0.70 

57.1  2.4 

32.52  0.01 

46.9  0.2  1 

30 

34.68  0.06 

28.7  1.2 

63.91  0.83 

59.5  2.0 

32.51  0.05 

46.7  0.2 

Julj 

10 

34.57  0X)9 

29.9  1.0 

63.08  0.92 

61.5  1.5 

32.46  0.08 

46.5  0^ 

\ 

20 

34.48  0.12 

30.9  0.8 

62.16  1.01 

63.0  1.0 

32.38  0.10 

46.3  0.3 

30 

34.36  0.14 

31.7  0.7 

61.15  1.08 

64.0  0J> 

32.28  0.13 

46.0  0.3 

Aug. 

9 

34.22  0.16 

32.4  0.5 

.  60.07  1.11 

64.5  0.1 

32.15  0.15 

45.7  0.4  1 

19 

34.06  0.16 

32.9  0.3 

58.96  1.13 

64.6  0.5 

32.00  0.17 

45.8  0.4  1 

29 

38.90  6.16 

33.2  0.0 

57.83  1.11 

64.1  1.0 

31.83  0.17 

44.9  0.4  ' 

Sept 

8 

38.74  0.15 

33.2  0.2 

56.72  1.08 

63.1  1.5 

•     31.66  0.16 

44.5  0.6 

18 

38.59  0.14 

33.0  0.4 

55.64  1.01 

61.6  2.0 

31.50  0.15 

44.0  0.5 

28 

38.45  0.12 

32.6  0.6 

54.63  0.91 

59.6  24 

31.85  0.13 

.  43.5  0.4 

Oct. 

8 

38.83  0.08 

32.0  0.9 

53.72  0.80 

57.2  2.8 

31.22  0.09 

48.1  04 

18 

38.25  0.03 

31.1  1.1 

52.92  0.66 

54.4  3.2 

31.13  0.04 

42.7  0.3 

i 

28 

38.22  0.01 

30.0  1.3 

52J26  0.50 

51.2  3.4 

31.09  0.00 

1 
42.4  0.2 

Nov. 

7 

38.23  0.05 

28.7  1.6 

51.76  0.29 

47.8  3.6 

31.09  0.04 

42.2  0.0 

17 

38.28  0.10 

27.1  1.9 

51.47  04)9 

44J2  3.7 

31.13  0.11 

42.2  0.2 

27 

38.88  0.15 

25.2  2.0 

51.38  0.11 

40.5  3.6 

31.24  0.16 

42.4  OA 

Dec 

7 

38.53  0.20 

23.2  2.0 

51.49  0.31 

86.9  3J> 

•  31.40  0.19 

42.8  0.5 

17 

38.78  0.23 

21^  9.1 

51.80  0.51 

33.4  3.4 

31.59  0^ 

43.3  0.7 

27 

38.96  0.25 

19.1  2.1 

52.31  0.68 

30.0  3.0 

31.83  0.28 

44.0  0.8 

87 

34.21 

17.0 

52.99 

27.0 

32.11 

44.8 
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APPARENT   PLACES 

OF    THE   PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER 
TRANSIT   AT    WASHINGTON. 

StdwMl 

Sayorth* 

Month. 

aOPHi 

DCHI. 

a  SCORPII. 
{ArUares.) 

fl  Draconis. 

Dee.  &WI4. 

Bight  Aaeenibm. 

Uo.  South, 

See.  JVbrfA.     1 

16     1 

3  2d 

h        m 

16  21 

O            1 

26     7 

16  22 

61°  49 

Jan.      1 
11 
21 
31 

Feb.   10 

10*09  o'.27 
10.36  0.30 
10.66  0.31 
10.97  0.30 
11.27  0.31 

M           11 

21.1  1.6 
22.7  1.5 
24iJ  lA 
25.6  1.3 
26.9  1.1 

0'.77  0.30 
1.07  0.32 
1.39  0.33 
1.72  0.34 
2.06  0.35 

2^.1  0.6 

26.7  0.6 
27.3  0.7 
28.0  0.8 

28.8  0.8 

6.79  0.35 
7.14  0.41 
7.55  0.47 
8.02  0.50 
8.52  0.51 

19''.1  3I2 
15.9  2.7 
13iJ  2.1 
11.1  1.6  , 
9.5  1.0 

20 

March2 
12 
22 

April    1 

11.58  0.30 
11.88  0.28 
12.16  0.27 
12.43  0.25 
12.68  0.23 

28.0  0.9 
28.9  0.5 
29.4  0.5 
29.9  0.2 
29.7  0.2 

2.41  0.34 
2.75  0.33 
3.08  0.31 
3.39  0.28 
3.67  0.27 

29.6  0.8 
30.4  0.8 
31.2  0.7 
31.9  0.7 
32.6  0.6 

9.03  0.52 

'     9.55  0.50 

10.05  0.47 

10.52  0.44 

10.96  0.37 

8.5  0.3 
SJ2  04 

8.6  1.0 
9.6  1.6  ; 

11.2  2.2. 

11 
21 
May     1 
11 
21 

12.91  0.20 
13.11  0.18 
13.29  0.15 
13.44  0.12 
13.56  0.09 

29.5  0.4 
29.1  0.7 
28.4  0.8 

27.6  0.8 
26.8  1.0 

3.94  0.24 
4.18  0.21 
4.39  0.18 
4.57  0.16 
4.73  0.13 

33.2  0.6 
33.8  0.5 

34.3  0.5 
34.8  0.4 
35.2  0.3 

11.33  0.32 
11.65  0.26 
11.91  0.19 
12.10  0.11 
12J21  0.02 

13.4  2.6 
16.0  3.0 
19.0  3.2  1 
22.2  3.3  ' 

25.5  3.3 

1 

31 

June  10 
20 
30 

July    10 

13.65  0.06 
13.71  0.03 
13.74  0.00 
13.74  0.04 
13.70  0.07 

25.8  1.0 
24.8  1.0 

23.8  0.9 

22.9  0.8 
22.1  0.8 

4.86  0.09 
4.95  0.06 
5.00  0.02 
5.02  0.02 
5.00  0.07 

35.5  0.3 
35.8  0.3 
86.1  0.2 
36.3  0.2 
36.5  0.1 

12.23  0U)5 
12.18  0.12 
12.06  0.18 
11.88  0.25 
11.63  0.31 

28.8  3.8, 

32.0  3.1 

35.1  2.8 

87.9  8.5 
40.4  2.1 

20 
30 
Aug.    9 
19 
29 

13.63  0.10 
13.53  0.13 
13.40  0.15 
13.25  0.16 
13.09  0.16 

21.3  0.7 
20.6  0-6 

20.0  0.5 
19.5  0.4 

19.1  0.3 

4.93  0.10 
4.83  0.13 
4.70  0.15 
4.55  0.18 
4.37  0.18 

36.6  0.0 
36.6  0.1 
36.5  0.2 
36.3  0.3 
86.0  0.4 

11.32  0.36 
10.96  0.40 
10.56  043 
10.13  0.46 
9.67  0.46 

42.5  1.7 
UJ2  1.2 
45.4  0.7 
46.1  0.2 
46.3  0.4  1 

Sept    8 
18 
28 

Oct      8 
18 

12.93  0.16 
12.77  0.15 
12.62  0.13 
12.49  0.10 
12.39  0.06 

18.8  0.1 
18.7  0.0 
18.7  0.2 

18.9  0.4 
19.3  0.5 

4.19  0.18 
4.01  0.17 
3.84  0.15 
3.69  0.12 
3.57  0.07 

35.6  0.5 

35.1  0.6 
34.5  0.7 
33.8  0.6 

33.2  0.6 

9.21  0.46 
8.75  044 
8.31  040 
7.91  0.35 
7.56  0.30 

45.9  0.8 
45.1  M 

43.7  1.9 

41.8  2.3 
89.5  2.7 

j 

28 

Nov.     7 
17 
27 

Dec     7 

12.33  0.01 
12.32  0.03 
12.35  0.07 
12.42  0.13 
12.55  0.18 

19.8  0.7 
20.5  0.9 

21.4  1.1 

22.5  1.3 
23.8  1.5 

3.50  0.0^ 
3.48  0.03 

3.51  0.08 
3.59  0.13 
3.72  0.19 

32.6  0.5 
32.1  0.4 

31.7  0.4 
31.3  0.2 
31.1  0.1 

7.26  0.22 
7.04  0.15 
6.89  0.05 
6.84  0.05 
6.89  0.14 

36.8  2.9, 

33.9  3.3 
30.6  3.7 
26.9  3.8 
23.1  3.7 

17 
27 
37 

12.73  0.22 
12.95  0.25 
13.20 

25.3  1.5 
26.8  1.6 
28.4 

3.91  0.24 
4.15  0.26 
4.41 

81.2  0.2 
31.4  0.4 
31.8 

7.03  0JS2 
7.25  0.31 
7.56 

19.4  3.5 
15.9  3.8 
12.7 

Kon.— 

lMbrath0»dori 

lueh  the  SkkfMl 

day  or  Ibe  Month  li 

«gli>iatbe8Me] 

ma  Oh.  4^  the  Me 

uNoao; 
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APPARENT   PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER       | 

TRANSIT  AT   WASHINGTON. 

adnwl 

a  Trianguli 

Australia. 

•  TJnm  BiinoriB. 

o  HSBOUUS.                   1 

DayofUM 

Month. 

Bight  AaevDiion. 

Dm.  South, 

Right  AaoMMkm. 

Dmi.  North. 

D90.  North. 

h       m 

O              1 

h       m 

O             1 

h        m 

O              1 

16  34 

68  45 

16  59 

82  15 

17     8 

U  32 

Jan. 

1 

10.79  0.61 

62'!9  1.7 

56.13  0.69 

1716  3.2 

23.71  o'.22 

5^9  2^ 

11 

11.40  0.68 

61.2  1.2 

56.82  0.96 

14.4  24) 

23.93  0.25 

51.7  2.1 

21 

12.08  0.73 

60.0  0.8 

57.78  1.21 

11.6  2.3 

24.18  0496 

49.6  1.9 

31 

12.81  0.76 

59.2  0.4 

58.9^  lAO 

9.3  1.9 

24.44  0.28 

47.7  1.6 

Feb. 

10 

13.W  0.77 

58.8  OU) 

60.39  1.54 

7.4  1.3 

24.72  0.30 

46.1  1.2 

20 

14.34  0.78 

58.8  0.4 

61.93  1.60 

6.1  0.6 

25.02  0.29 

44.9  0.8 

March  2 

15.12  0.76 

59.2  0.8 

63.53  1.62 

5.5  0.0 

25.31  0.30 

44.1  0.3 

12 

15.88  0.72 

60.0  1.1 

65.15  1.57 

5.5  0.7 

25.61  0.27 

43.8  0.1 

22 

16.60  0.69 

61.1   1.5 

66.72  1.47 

6.2  1.4 

25.88  0.28 

43.9  0.4 

April 

I    1 

nJ29  0.64 

62.6  1.8 

68.19  1.34 

7.6  1.9 

26.16  0.S6 

44.3  0.9 

11 

17.93  0.58 

64.4  2.1 

69.53  1.14 

9.5  2.4 

26.42  0.25 

45.2  1.3 

21 

18.51  0.52 

66.5  2.2 

70.67  0.90 

11.9  2.7 

26.67  0.22 

46.5  1.6 

May 

1 

19.03  0.43 

68.7  2.4 

71.57  0.64 

14.6  3.0 

26.89  0.19 

48.1  1.8 

11 

19.46  0.35 

71.1  2.5 

72.21  0.37 

17.6  3.3 

27.08  0.17 

49.9  2.0 

21 

19.81  0.26 

73.6  2.5 

72.58  0.08 

20.9  3.3 

27J25  0.14 

51.9  2.0 

31 

20.07  0.17 

76.1  2.5 

72.66  0.22 

24.2  3.2 

27.39  0.10 

53.9  2.0 

'    Jane 

10 

20.24  0.07 

78.6  2.5 

72.44  0.48 

27.4  3.2 

27.49  0.07 

55.9  2.0 

20 

20.31  0.03 

81.1  2.3 

71.96  0.73 

30.6  3.0 

27.56  0.03 

57.9  2.0 

30 

20.28  0.13 

83.4  2.1 

71.23  0.98 

33.6  2.7 

27.59  0.01 

59.9  1.8 

July 

10 

,     20.15  0.23 

85.5  1.9 

70.25  1.19 

36.3  2.4 

27.58  0.03 

61.7  1.6 

20 

19.92  0.32 

87.4  1.5 

69.06  1.37 

38.7  2.0 

27.53  0.08 

63.3  1.5 

30 

19.60  0.38 

88.9  1.1 

67.69  1.54 

40.7  1.5 

27.45  0.12 

64.8  1.2 

Aug. 

9 

19.22  0.45 

90.0  0.8 

66.15  1.66 

42.2  1.1 

27.33  0.15 

66.0  0.9 

19 

18.77  0.50 

90.8  0.3 

64.49  1.75 

43.3  0.6 

27.18  0.17 

66.9  0.7 

29 

18.27  0.50 

91.1  0.2 

62.74  1.81 

43.9  0.1 

27.01  0.18 

67.6  0.4 

Sept 

8 

17.77  0.51 

90.9  0.7 

60.93  1.82 

44.0  0J> 

26.83  0.18 

68.0  0.1 

18 

17.26  0.49 

90.2  1.2 

59.11  1.80 

43.5  1.0 

26.65  0.19 

68.1  0.2 

28 

16.77  0.43 

89.0  1.6 

57.31  1.71 

42.5  1.5 

26.46  0.18 

67.9  0.5 

Oct 

8 

16.34  0.36 

87.4  1.9 

55.60  1.58 

41.0  1.8 

26.28  0.15 

67.4  0.8 

18 

15.98  0.26 

85.5  2.2 

54.02  1.44 

39.2  2.2 

26.13  0.12 

66.6  1.1 

28 

15.72  0.16 

83.3  2.5 

52.58  1.23 

37.0  2.7 

26.01  0.08 

65.5  1.4 

Nov. 

7 

15.56  04)3 

80.8  2.6 

51.35  0.99 

34.3  3.1 

25.93  0.04 

64.1  1.7 

17 

15.53  0.09 

78.2  2.7 

50.36  0.73 

31.2  3.2 

25.89  0.00 

62.4  1.9 

27 

15.62  0.21 

75.5  2.6 

49.63  0.43 

28.0  3.5 

25.89  0.05 

60.5  2.1 

Dec 

7 

15.83  0.34 

72.9  2A 

49.20  0.10 

24.5  3.5 

25.94  0.10 

58.4  2.3 

17 

16.17  0.45 

70.5  2.1 

49.10  0.23 

21.0  3.5 

26.04  0.15 

56.1  2.3 

27 

16.62  0.55 

68.4  1.8 

49.33  O.'Kl 

17.5  3.3 

26.19  0.19 

53.8  1.2 

37 

17.17 

66.6 

49.86 

14.2 

26.38 

51.6 

afltrl 

^22dorMMeh 
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FIXED    STARS,    1963. 


APPABENT   PLACES 

OF   THE   PRINCIPAL   FIXED    STABS,  FOB   THE 
TBAN8IT   AT   WASHINGTON. 

UPPEB 

Moath. 

p  Draookis. 

a  Ophiuobi. 

tfOctantif.                   H 

Right  AaoomIob. 

Dee.JVbrO. 

Right  AMaodon. 

Deo,iir«ra. 

Dw.A«(4.    1 

17  27 

52°  23 

h       m 

17  28 

12    39 

h 

17 

89  16 

Jan.      1 

11 

21 

31 

Feb.   10 

18.62  0.21 
18.83  0.26 
19.09  0.32 
19.41  0.36 
19.77  0.38 

70'!3  3'!4 
66.9  3.1 

63.8  2.7 
61.1  2.2 

58.9  1.6 

34.17  0.20 
34.37  0.23 
34.60  0.25 
S4.85  0.27 
35.12  0.28 

44.0  2.2 

41.8  2.1 
39.7  1.8 

37.9  1.4 
86.5  1.2 

.    52  30.06    9.80 
52  39.86  12.65 

52  52.51  15.11 

53  7.62  17.15 
53  24.77  18.73 

35.6  i\ 
32.5  2.6 

29.7  5U 
27.3  24) 

25.8  1.5 

20 

March  2 
12 
22 

April    1 

20.15  0.41 
20.56  0.42 
20.98  0.41 
21.39  0.39 
21.78  0.36 

57.3  1.1 
56.2  0.4 

55.8  0.2 
56.0  0.9 

56.9  1.5 

35.40  0.29 
35.69  0.29 
35.98  0.29 
36.27  0.29 
36.56  0.27 

35.8  0.9 
84.4  0.4 
34.0  0.0 
84.0  0.4 
34.4  0.9 

53  43.50  19.83 

54  8.83  20.47 
54  23.80  20.62 

54  44.42  20.33 

55  4.75  19.64 

23.8  1.1 
22.7  0.6 
22.1  0.2 

21.9  0.4 
22.3  0.9 

11 
21 
May     1 
11 
21 

22.14  0.34 
22.48  0.30 
22.78  0.25 
23.03  0.21 
23.24  0.15 

58.4  2.0 
60.4  2.5 
62.9  2.8 

65.7  3.1 

68.8  3.3 

86.83  0.25 
37.08  0.23 
37.31  0.21 
37.52  0.19 
37.71  0.16 

35.8  1.2 

36.5  1.4 

37.9  1.7 

39.6  1.9 
41.5  2.0 

55  24.39  18.52 
55  42.91  17.01 

55  59.92  15.16 

56  15.06  13.00 
56  28.06  10.56 

23J2  1.3 
24.5  1.6 
26.1  24) 
28.1  2.4  . 
80.5  2.7 

31 

June   10 

20 

30 

July    10 

23.39  0.09 
23.48  0.03 
23.51  0.03 
23.48  0.09 
23.39  0.14 

72.1  3.3 
75.4  3.3 

78.7  3.2 
81.9  3.0 
84.9  2,8 

87.87  0.12 
37.99^  0.09 
88.08  0.05 

38.13  0.01 

38.14  0.03 

43.5  2.0 
45.5  2.0 
47.5  2.0 
49.5  1.9 
51.4  1.6 

56  38.64    7.87 
56  46.51     54)1 
56  51.52    2.04 
56  53.56    1.01 
56  52.55    3.96 

33iJ  2.9  ! 
36.1  3.0  : 
39.1  3.0 
42.1  34) 
45.1  2.9  1 

20 
30 

Aug.    9 
19 
29 

23.25  0.20 
23.05  0.25 
22.80  0.29 
22.51  0.31 
22iJ0  0.34 

87.7  2.4 
90.1  2.0 
92.1  1.6 
93.7  1.0 
94.7  0.6 

38.11  0.07 
38.04  0.10 
37.94  0.14 
37.80  0.16 
37.64  0.17 

53.0  1.4 
54.4  1.2 
55.6  1.0 
56.6  0.8 
57.4  0.5 

56  48.57    6.83 
56  41.74    9.49 
56  82.25  11.85 
56  20.40  13.80 
56    6.60  15.29 

48.0  2.6  1 
50.6  2.3  [ 
52.9  24) 
54.9  1.6 

56.5  14) 

1 

Sept    8 
18 
28 

Oct      8 
18 

21.86  0.35 
21.51  0.36 
21.15  0.34 
20.81  0.^ 
20.49  0.28 

95.3  0.1 

95.4  0.3 

95.1  0.9 

94.2  1.4 
92.8  1.9 

87.47  0.19 
87.28  0.19 
87.09  0.18 
36.91  0.16 
36.75  0.13 

57.9  0.2 
58.1  0.2 
57.9  0.4 
57.5  0.7 
56.8  0.9 

55  51.31  16.22 
55  85.09  16.56 
55  18.53  16.22 
55    2.31  15.25 
54  47.06  1347 

57.5  04 
57.9  0.2 
57.7  0.6  , 
56.9  1.4 
55.5  1.9 

28 

Nov.     7 

17 

27 

Dec     7 

20.21  0.23 
19.98  0.18 
19.80  0.12 
19.68  0.05 
19.63  0.03 

90.9  2.3 
88.6  2.7 
85.9  3.0 
82.9  3.4 
79.5  3.4 

36.62  0.10 
36.52  0.06 
36.47  0.01 
36.46  0.03 
36.49  0.08 

55.9  1.1 
54.8  1.5 
53.8  1.8 
51.5  2.0 
49.5  2.1 

54  33.39  11.52 
54  21.87    8.86 
54  13.01    5.84 
54     7.17    2.53 
54     4.64    0.91 

53.6  2.3 
51.3  S.8 
48.5  3.2 

45.8  3.4 

41.9  3.4 

17 
27 
37 

19.66  O.n 
19.77  0.17 
19.94 

76.1  3.5 
72.6  3.5 
69.1 

36.57  0.14 
36.71  0.17 
36.88 

47.4  2.1 
45.3  2.2 
43.1 

54     5.55    4.29 
54     9.84    7.61 
54  17.45 

88.5  3.2 
85.3  ZJSt 
32.1 

Nora- 

B8fonth0»dof 

MarehtlMflklw 

MttejofthBlfool 

lkb«gliMaitlM 

aderMaOh.i|/t<rthtM« 
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APPARENT   PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE    UPPER 
TRANSIT  AT   WASHINGTON. 

teyoftlw 
Month. 

y  DrACONIS. 

ft*  Sagttuni. 

oLtra. 
(Vega,) 

BichiAfloeiiikm. 

Dmi.  North. 

Bifht  AMeMkm. 

Dm.  SralA. 

Right  iMDllOD. 

Dte.  North. 

h       m 

17  53 

51  30 

18       6 

2f    6 

li        in 

18  32 

38  39 

Jan.      1 
11 
21 
31 

Feb.    10 

23.89  0.18 
24.07  0.23 
24.30  0.28 
24.58  0.33 
24.91  0.36 

20'!5  ii 
17.1  3.2 
13.9  2.8 
11.1  2.4 

8.7  1.9 

33.92  0.19 
34.11  0.23 
34.34  0.25 
34.59  0.28 
34.87  0.30 

2^.7  0^ 
25.9  0.1 
26.0  0.2 
26.2  0.2 
26.4  0.1 

16.98  0.12 
17.10  0.17 
17.27  0.21 
17.48  0.25 
17.73  0.28 

3^.4  3.2 

27.2  2.9 

24.3  2.7 
21.6  2A 
19.2  2.0 

20 

March  2 

12 

22 

April    1 

25.27  0.38 
25.65  0.40 
26.05  0.40 
26.45  0.40 
26.85  0.38 

6.8  1.3 
5.5  0.7 
4.8  0.0 
4.8  0.5 
5.3  1.2 

35.17  0.31 
35.48  0.31 
35.79  0.32 
36.11  0.31 
36.42  0.31 

26.5  0.1 

26.6  0.0 
26.6  0.1 
26.5  0.2 
26.3  0.3 

18.01  0.30 
18.31  0.32 
18.63  0.34 
18.97  0.34 
19.31  0.34 

17.2  1.4 
15.8  1.0 
14.8  0.3 
14.5  0.3 
14^  0.8 

11 
21 
Mar     1 
11 
21 

27.23  0.35 
27.58  0.32 
27.90  0.29 
28.19  0.24 
28.43  0.18 

6.5  1.8 

8.3  2.4 

10.7  2.7 

13.4  3.0 

16.4  3.3 

36.73  0.30 
37.03  0.29 
37.32  0.26 
87.58  0.24 
37.82  0.22 

26.0  0.3 
25.7  0.3 
25.4  0.4 
25.0  04 
24.6  0.4 

19.65  0.32 
19.97  0.30 
20.27  0.28 
20.55  0.26 
20.81  0.22 

15.6  1.4 
17.0  2.0 
19.0  2.4 
21.4  2.6 
24.0  2.8 

31 

June  10 

20 

30 

July    10 

28.61  0.13 
28.74  0.08 

28.82  0.01 

28.83  0.05 
28.78  0.11 

19.7  3.3 
23.0  3.3 
26.3  3.3 
29.6  3.2 

32.8  2.9 

38.04  0.19 
38.23  0.15 
38.38  0.12 
38.50  0.07 
38.57  0.02 

24.2  0.3 
23.9  0.3 
23.6  0.2 
23.4  0.2 
23.2  0.1 

21.03  0.18 
21.21  0.14 
21.35  0.08 
21.43  0.03 
21.46  0.02 

26.8  3.1 

29.9  3.1 
33.0  3.2 

36.2  3.1 

39.3  2.9 

20 
30 
Aug.     9 
19 
29 

28.67  0.16 
28.51  0.22 
28.29  0.26 
28.03  0.30 
27.73  0.32 

35.7  2.6 
38.3  2.3 
40.6  1.9 
42.5  lA 
43.9  0.9 

38.59  0.03 
38.56  o.ar 
38.49  0.10 
38.39  0.14 
38.25  0.16 

23.1  0.0 
23.1  0.0 
23.1  0.0 
23.1  0.0 
23,1  0.0 

21.44  0.06 
21.38  0.11 
21.27  0.16 
21.11  0.20 
20.91  0.22 

42J2  2.7 
44.9  2.4 

47.3  2.1 

49.4  1.6 
51.0  1.3 

i    Sept.    8 

1               18 

28 

Oct.      8 

18 

27.41  0.34 
27.07  0.35 
26.72  0.34 
26.38  0.32 
26.06  0.30 

44.8  0.5 
45.3  0.1 
45.2  0.6 
44.6  1.1 
43.5  1.4 

38.09  0.18 
37.91  0.19 
37.72  0.19 
37.53  0.17 
37.36  0.14 

23.1  0.0 
23.1  0.0 
23.1  0.1 
23.0  0.2 
22.8  0.1 

20.69  0.25 
20.44  0.25 
20.19  0.26 
19.93  0.25 
19.68  0.24 

52.3  0.9 
53.2  0.4 
53.6  0.1 
53.5  0.5 
53.0  1.0 

28 

Nov.     7 

17 

27 

Dec.     7 

25.76  0.25 
25.51  0.20 
25.31  0.15 
25.16  0.08 
25.08  0.00 

42.1  2.0 
40.1  2.5 

37.6  2.8 
34.8  3.1 

31.7  3.3 

37.22  0.11 
37.11  0.06 

37.05  0.02 
37.03  0.03 

37.06  0.C6 

22.7  0.2 
22.6  0.1 
22.4  0.1 
22.3  0.1 
22.2  0.0 

19.44  0.20 
19.24  0.17 
19.07  0.12 
18.95  0.08 
18.87  0.02 

52.0  1.4 

50.6  1.9 

48.7  2.2 
46.5  2.6 
43.9  2.9 

17 
27 
37 

25.08  0.06 
25.14  0.13 
25.27 

28.4  3.4 
25.0  3.5 
21.5 

37.12  0.12 
87.24  0.16 
37.40 

22.2  0.1 

22.3  0.2 
22.5 

18.85  0.04 
18.89  0.08 
18.97 

41.0  3.0 
38.0  3.1 
34.9      . 

^ 

•Iter 

UMSadofMsreh 

it  bcfliM  at  Um  Skk 

iraaOh.6«/br«ti] 
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FIXED    STARS,    1863. 


APPAKENT  PLACES 

OF    THE 

PRINCIPAL   FIXED    STARS.  FOR   TH] 

S   UPPER 

TRANSIT   AT    WASHINGTON. 

'  aiderMl 

/ILtrs. 

C  Aquilje. 

a  Aquila              II 

D»7  0fth* 

Honlli. 

HghtAMOMiOB. 

Dee-JVorM. 

VtcNortk. 

Uo.  North, 

h        m 

O              1 

h        m 

O             1 

h        m 

O           f 

18  45 

33  12 

18  59 

13  39 

19  18 

2  50 

Jan.      1 

0               8 

0.44  0.10 

22*'.9  ilS 

6.26  0.12 

4^.6  2'.0 

85.08  0.10 

43'.5  l'.6 

11 

0.54  0.15 

20.1  2.8 

6.38  0.15 

46.6  1.9 

35.18  0.13 

42.0  1.3 

21 

0.69  0.20 

17.3  2.6 

6.53  0.17 

44.7  1.8 

35.31  0.17 

40.7  1.0 

31 

0.89  0.23 

14.7  2.3 

6.70  0.20 

42.9  1.6 

85.48  0.19 

39.7  1.0 

Feb.   10 

1.12  0456 

12.4  2.0 

6.90  0.23 

41.3  1.2 

35.67  0.22 

3&7  0.8 

20 

1.38  0.28 

10.4  14 

7.13  0.26 

40.1  1.0 

35.89  0.24 

37.9  0.6 

Man:h2 

1.66  0.30 

9.0  0.9 

7.39  0.27 

39.1  0.6 

36.13  0.26 

S7.S  0J3 

12 

1.96  0.32 

8.1  0.4 

7.66  0.28 

38.5  0.2 

36.39  0.27 

37.0  0.0 

22 

2.28  0.32 

7.7  0.1 

7.94  0.29 

38.3  0.3 

36.66  0.28 

37.0  0.4 

April    1 

2.60  0.32 

7.8  0.7 

8.23  0.29 

38.6  0.7 

36.94  0.29 

37.4  0.7 

11 

2.92  0.31 

8.5  1.3 

8.52  0.28 

39.3  1.1 

37.23  0.29 

38.1  1.0 

21 

3.23  0.29 

9.8  1.7 

8.80  0.27 

40.4  1.4 

87.52  0.28 

39.1  1.3 

Mar     1 

3.52  0.28 

11.5  2.2 

9.07  0.28 

41.8  1.7 

37.80  0.28 

40.4  1.5 

11 

3.80  0.26 

13.7  2.5 

9.35  0.26 

43.5  2.0 

38.08  0.27 

41.9  1.6 

21 

4.06  0.23 

16.2  2.7 

9.61  0J23 

45.5  2.1 

38.35  0.25 

43.5  1.7 

31 

4.29  0.19 

18.9  2.9 

9.84  0.20 

47.6  2J2 

38.60  OJSG 

455  1.8  ' 

Jane   10 

4.48  0.15 

21.8  3.0 

10.04  0.17 

49.8  2.3 

3a83  0.19 

47.0  1.9  1 

20 

4.63  0.11 

24.8  3.1 

10.21  0.14 

.      52.1  2.3 

39.02  0.16 

48.9  1.8 

30 

4.74  0.06 

27.9  3.0 

10.35  0.09 

54.4  2.2 

39.18  0.12 

50.7  1.7  1 

Julj    10 

4.80  0.01 

30.9  2.8 

10.44  0.05 

56.6  2.0 

39.30  0.07 

52.4  1.5 

20 

4.81  0.04 

33.7  2.5 

10.49  0.00 

58.6  1.9 

39.37  0.03 

53.9  1.4 

30 

4.77  0.09 

36.2  2.3 

10.49  0.04 

60.5  1.7 

39.40  0.01 

55.3  1.2 

Aug.    9 

4.68  0.13 

38.5  2.0 

10.45  0.08 

62.2  1.4 

39.39  0.06 

56.5  1.1 

19 

4.55  0.17 

40.5  1.7 

10.37  0.11 

63.6  1.2 

39.83  0.09 

57.6  0.9 

29 

4.38  0.20 

42.2  1.3 

10J26  0.14 

64.8  0.9 

89.24  0.13 

58.5  0.7 

Sept    8 

4.18  0.22 

43.5  0.9 

10.12  0.17 

65.7  0.7 

39.11  0.15 

59.2  0.4 

18 

3.96  0.22 

44.4  OJi 

9.95  0.19 

66.4  0.3 

88.96  0.16 

59.6  0.2, 

28 

3.74  0.24 

44.9  0.1 

9.76  0.19 

66.7  0.0 

88.80  0.18 

59.8  0.0 

Oct      8 

3.50  0.23 

45.0  04 

9.57  0.19 

66.7  0.2 

88.62  0.17 

59.8  0.2 

18 

SJ2rr  0.22 

44.6  0.8 

9.38  0.17 

66.5  0.6 

88.45  0.16 

59.6  0.3 

.      28 

3.05  0.19 

43.8  1.3 

9.21  0.15 

65.9  0.8 

88.29  0.15 

59.3  0.5 

Nov.     7 

2.86  0.16 

42.5  1.6 

9.06  0.12 

65.1  1.0 

88.14  0.12 

58.8  0.6 

17 

2.70  0.11 

40.9  2.0 

8.94  0.08 

64.1  1.3 

38.02  0.08 

58.0  1.0 

27 

2.59  0.07 

38.9  2.4 

8.86  0.04 

62.8  1.6 

87.94  0.04 

57.0  l.l 

Dec     7 

2.52  0.02 

36.5  2.6 

a82  0.00 

61iJ  1.8 

87.90  0.01 

55^  1.1 

17 

2.50  0.03 

33.9  2.8 

8.82  0.04 

59.4  1.9 

37.89  0.04 

54.8  1.3 

27 

2.53  0.06 

31.1  2.9 

8.86  0.08 

57.5  2.0 

37.93  0.07 

53.6  1.3 

37 

2.61         1 

28.2 

8.94 

55.5 

38.00 

52.3        i 

Dm  — 

B«fN«th0  82dof  M 

wehttMSUnwl 

tej  or  Um  Month  V 

RfliM  at  tiM  aUto 

MlOh.i|/t«rtheMM 

inNooo; 
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APPAEBNT   PLACES 

OF  THE   PRINCIPAL   FIXED    STABS,  FOB   THE   UPPEB 
TBANSIT  AT  WASHINGTON. 

flidMWl 

DajofUi* 
Moatk. 

f  Aquiljb. 

a  Aqu 

ILJl. 
it.) 

p  Aquiljb. 

DM.iVbra. 

BiflU  AaoMMkm. 

Dee.  iVbrO^ 

Dee.  AorfA. 

k       m 

19  39 

id  16' 

h       m 

19  44. 

8^30 

h        m 

19  48 

0         1 

6    3 

Jan.      1 
11 
21 
31 

Feb.    10 

44U1  0.07 
44.48  0.11 
44.59  0.14 
44.73  0.17 
44.90  0.20 

59'!2  1.6 
57.6  1.7 
55.9  1.6 
54.3  1.4 
52.9  1.1 

5.59  00)7 
5.66  0.11 
5.77  0.14 
6.91  0.17 
6.08  0.19 

3^.8  1 .6 
35.2  1.5 
33.7  1.5 
3242  1.3 
30.9  1.0 

34.68  0.06 
34.74  0.10 
34.84  0.14 
34.98  0.17 
35.15  049 

6^42  1.4 
63.8  1.6 
62.3  1.3 
61.0  1.2 
59.8  0.9 

20 

March  2 

12 

22 

April    1 

45.10  0.32 
45.32  0J25 
45.57  0.26 
45.83  0.28 

46.11  0.29 

51.8  0.9 

50.9  0.5 

50.4  0.1 
50.3  0.2 

50.5  0.6 

6.27  0.22 
6.49  OJia 
6.74  0.26 
7.00  0.28 

7.28  0.29 

29.9  0.7 
294J  0.4 
28i$  0.1 
28.7  0.2 
28.9  0.6 

35.34  0.21 
35.55  0.24 
35.79  04» 
36.05  0.28 
36.33  04S9 

58.9  0.7 
58.2  0^ 

57.8  0.0 
57.8  0.3 
58.1  0.7 

11 
21 
Maj     1 
11 
21 

.    46.40  0419 
46.69  0.28 
46.97  0.29 
47.26  0428 
47JS4  0.26 

51.1  1.0 
52.1  1.3 
53.4  1.6 
55.0  1.9 
56.9  2.1 

7.57  0.29 
7.86  0.29 
a  15  0.28 
8.43  OJW 
8.71  0.26 

29.5  1.0 
30.5  1.4 
31.9  1.6 
33.5  1.8 
35.3  2.0 

36.62  0.30 
36.92  0.29 
87.21  0.29 
37.50  04?r 
87.77  0.26 

58.8  1.0 
59.8  1.2 
61.0  1.5 
62.5  1.8 
64.3  1.9 

31 

June   10 

20 

30 

Jalj    10 

47.80  0.24 
48X)4  0.20 
48.24  0.17 
48.41  0.14 
48.55  0.09 

59.0  2.2 

61.2  2.1 

63.3  2.2 

65.5  2.1 

67.6  2.0 

8.97  0.25 
9.22  0.21 
9.43  0.18 
9.61  0.14 
9.75  0.09 

37.3  2.1 

39.4  2.1 

41.5  2.2 

43.7  2.1 

45.8  1.9 

38.03  04M 
38427  0.22 
38.49  0.18 
38.67  0.14 
38.81  0.10 

66.2  1.9 
68.1  2.0 
70.1  2.0 
72.1  1.9 
74.0  1.9 

20 
30 
Aug.     9 
19 
29 

48.64  0.04 
.  48.68  0.00 
48.68  0.04 
48.64  0.09 
48.55  0.12 

69.6  1.9 

71.5  1.7 
73.2  1.4 

74.6  1.2 

75.8  1.0 

9.84  0.06 

9.89  0.01 

9.90  0.04 
9.86  0.08 
9.78  0.11 

47.7  1.7 
49.4  1.6 
51.0  1.4 
52.4  1.2 
53.6  0.9 

38.91  0.06 
88.97  0.02 
38.99  0.03 
38.96  04)6 
38.88  0.11 

75.9  1.7 
77.6  1.5 
79.1  1.2 
80.3  1.0 
81.3  0.9 

Sept    8 
18 
28 

Oct      8 

18 

48.43  0.14 
484»  0.17 
48.12  0.17 
47^5  0.18 
47.77  0.17 

76.8  0.7 
77.5  0.5 

78.0  0.2 
78.2  0.1 

78.1  0.3 

9.67  0.14 
9.53  0.16 
9.37  0.17 
9.20  0.18 
9.02  0.17 

54.5  0.7 
55.2  0.5 

55.7  0.2 
55.9  0.1 

55.8  0.3 

88.77  0.14 
38.63  0.15 
38.48  0.17 
38.31  0.18 
38.13  0.16 

82.2  0.6 
82.8  04 

83.2  0.1 

83.3  0.1 
83.2  0.3 

28 

Not.     7 

17 

27 

Dec     7 

47.60  0.15 
47.45  0.13 
47.32  0.11 
474J1  0.07 
47.14  0.03 

77.8  0.6 

77.2  0.9 

76.3  l.l 
75.2  1.2 
74.0  1.4 

8.85  0.16 
8.70  0.13 
8.57  0.11 
8.46  0.07 
8.39  0.03 

55.5  0.5 

55.0  0.8 
54.2  1.1 

53.1  1.2 
51.9  1.2 

37.97  0.16 
37.81  0.13 
37.68  0.10 
37.58  om 
37.51  003 

82.9  0.6 

82.4  0.8 
81.6  1.0 
80.6  1.1 

79.5  \a 

17 
27 
37 

47.11  0.01 

47.12  0.06 
47.18 

72.6  1.6 
71.0  1.7 
69.3 

8.36  0.00 
8.36  0.05 
8.41 

50.7  1.5 
49.2  1.6 
47.6 

37.48  0.00 
37.48  0.04 
37.52 

78.3  1.4 
76.9  1.6 
75.4 

1 

! 

t 

•On 

(lM82daflfM«h 

U  bcfliM  at  tlM  SIdi 

MwlOh.to/ar«tb 

•  IteaNooo. 
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APPARENT   PLACES    OF 

THE   PRINCIPAL   FIXED    STARS,  FOR   THE 

UPPER 

' 

TRANSIT 

AT    WASHINGTON. 

Biderml 

X  UrssB  Minoris. 

a*  Capbicobhi. 

a  PaTOois. 

Dajofthe 
Month. 

Right  ABeenstoa. 

Dee.iVbrf4. 

Dm.  firatft. 

J^ee.Somtk. 

h 

19 

88  53' 

20  10 

12°  67 

20  14 

67     9' 

Jan. 

1 

59  42.61    4.41 

67l8  3.0 

s          s 
26.85  0.05 

59*1  0.3 

46.79  0.05 

TiSlt 

11 

59  38.20    2.16 

64.8  3.1 

26.90  0.10 

59.4  0.2 

46.84  0.13 

70.4  2.4 

21 

59  36.04    0.09 

61.7  3.2 

27.00  0.13 

59.6  0.1 

46.97  0.19 

68.0  S3 

31 

59  36.13    2.34 

58.5  3.1 

27.13  0.15 

59.7  0.0 

47.16  0.25 

65.5  S.S 

Feb. 

10 

59  38.47    4.49 

55.4  2.9 

27.28  0.19 

59.7  0.1 

47.41  0.31 

63.0  fU 

20 

59  42.96    6^4 

52.5  2.6 

27.47  0.21 

59.6  0.3 

47.72  0.35 

60.6  S.3' 

March  2 

59  49.40    8.11 

49.9  2.2 

27.68  0.24 

59.3  0.4 

48.07  0-39 

58.3  S.1 

12 

59  57.51    9.42 

47.7  1.6 

27.92  0.26 

58.9  0.6 

48.46  0.43 

56.2  1.9 

22 

60    6.93  10.37 

46.1  1.1 

28.18  0.27 

58.3  0.9 

48.89  0A6 

54.3  1.8 

Apri 

1 

60  17.30  10.88 

45.0  0.5 

28.45  0.29 

57.4  1.1 

49.35  0.49 

52.5  1£ 

11 

60  28.18  1J.00 

44.5  0.1 

28.74  0.30 

56.3  1.1 

49.84  0.50 

51.0  1.2 

21 

60  39.18  10.71 

44.6  0.7 

29.04  0.30 

55.2  1.2 

50.34  0.50 

49.8  0.9 

May 

1 

60  49.89  10.06 

45.3  1.3 

29.34  0.31 

54.0  1.3 

50.84  0.51 

48.9  0.5 

' 

11 

60  59.95    9.08 

46.6  1.8 

29.65  0.30 

52.7  1.3 

51.35  0.50 

48.4  0.2 

21 

61     9.03    7.82 

48.4  2.3 

29.95  0.29 

51.4  1.4 

51.85  048 

48i2  0.1 ; 

31 

61   16.85    6.30 

50.7  2.7 

30.24  0.27 

50.0  14 

52.33  045 

48.3  0£ 

Jane 

10 

61  23.15    4.63 

53.4  3.0 

30.51  0.25 

48.6  1.2 

52.78  040 

48.8  0.8 

20 

61  27.78    2.84 

56.4  3.2 

30.76  0.21 

47.4  1.1 

53.18  0.35 

49.6  1.1 

30 

61  30.62    0.97 

59.6  3.4 

30.97  0.17 

46.3  1.0 

53.53  0.29 

50.7  1.4 

July 

10 

61  31.59    0.90 

63.0  3.4 

31.14  0.14 

45.3  0.6 

53.82  0.21 

52.1  1.7 

20 

61  30.69    2.74 

66.4  3.4 

31.28  0.09 

44.5  0.6 

54.03  0.13 

53.8  1.6 

30 

61  27.95    4.53 

69.8  3.4 

31.37  0.04 

43.9  0.4 

54.16  0.06 

55.6  1.9  1 

Aug. 

9 

61  23.42    6.22 

73.2  3.2 

31.41  0.00 

43.5  0.3 

54.21  0i)2 

57.5  SjO  ' 

19 

61   17.20    7.77 

76.4  3.0 

31.41  0.05 

43.2  0.2 

54.19  0.10 

59.5  13 

29 

61     9.43    9.16 

79.4  2.7 

31.36  0.09 

43.0  0.0 

54.09  0.17 

61.4  13 

Sept 

8 

61     0.27  10.38 

82.1  2.4 

31.27  0.12 

43.0  0.1 

53.92  0.23 

63.2  1.6 

18 

60  49.89  11.38 

84.5  1.9 

31.15  0.14 

43.1  0.1 

53.69  0J2Q 

64.8  1.4  '■ 

28 

60  38.51  12.15 

86.4  1.5 

31.01  0.16 

43.2  0.2 

53.41  0.31 

66.2  1.0 

Oct. 

8 

60  26.36  12.66 

87.9  1.0 

30.85  0.17 

43.4  0.3 

53.10  0.33 

67.2  06 

18 

60  13.70  12.90 

88.9  0.6 

30.68  0.17 

43.7  0.4 

52.77  0.34 

67.8  OJ 

28 

60     0.80  12.84 

89.5  0.0 

30.51  0.16 

44.1  0.3 

52.43  0.32 

68.1  OS 

Nov. 

7 

59  47.96  12.44 

89.5  0.6 

30.35  0.14 

44.4  0.3 

52.1  J  0.29 

67.9  a? 

17 

59  35.52  11.71 

88.9  1.0 

30.21  0.10 

44,7  0.4 

51.82  0.24 

ffIJi  1.0 

27 

59  23.81  10.64 

87.9  1.6 

30.11  0.07 

45.1  0.4 

51.58  0.18 

66i2  1.4 

Dec 

7 

59  13.17    9^ 

86.3  2.1 

30.04  0.04 

45.5  0.3 

51.40  0.14 

64.8  1.7 

1 

17 

59    3.90    7.59 

84.2  2.6 

30.00  0.01 

45.8  0.3 

51.26  0.06 

63.1  8.0 

27 

58  56.31    5.62 

81.6  2.9 

29.99  0.02 

46.1  0.4 

blJ20  0.01 

61.1  S3 

37 

58  50.69 

78.7 

30.01 

46.5 

51.21 

5a9 

Norn  — 

SstmthoSU  or  March 

tho  SIdeiwl  dA7 

or  the  Month  begi 

DtatawSUteni 

dOh.V^thoM« 

oNoofi; 
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APPARENT   PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER       | 

TRANSIT  AT  WASHINGTON. 

aUeiMl 

a  Ctgni. 

61'  Ctohi. 

CCygnL 

DayofUM 

Month. 

Right  Aaenuioiu 

Jho.  North. 

Rifht  AKMMkm. 

the.  North, 

Bight  AKMMkm. 

J>oc.  North, 

20*36 

u  d 

h       m 

21     0 

O            1 

38    4 

h        m 

21     7 

29  39 

Jan. 

1 

44.84  0.05 

43!9  2^8 

44.77  0.04 

5l''.8  2.4 

s          s 
6.04  0.04 

lij2  2J2 

11 

44.79  0.01 

41.1  2.9 

44.73  0.01 

49.4  2.5 

6.00  0.00 

69.0  2.3 

21 

44.80  0.06 

38.2  2.9 

44.72  0.04 

46.9  2.6 

6.00  0.03 

66.7  2.3 

31 

44.86  0.12 

35.3  2.8 

44.76  0.10 

44.3  2.6 

6.03  0.08 

64.4  2.3 

Feb. 

10 

44.98  0.16 

32.5  2.6 

44.86  0.13 

41.7  2.4 

6.11  0.12 

62.1  2.1 

20 

45.14  0.20 

29.9  2.4 

44.99  0.17 

39.3  2.0 

6.23  0.15 

60.0  1.8 

March  2 

45.34  0J35 

27.5  2.0 

45.16  0.22 

37.3  1.7 

6.38  0.19 

58JI  1.5 

12 

45.59  0.28 

25.5  1.4 

45.38  0.26 

35.6  1.2 

6.57  0.22 

56.7  1.0 

22 

45.87  0.32 

24.1  0.6 

45.64  0.28 

34.4  0.8 

6.79  0.26 

55.7  0.6 

April 

1 

46.19  0.35 

23.3  0J2 

45.92  0.31 

33.6  0.2 

7.05  0.28 

55.1  0.1 

11 

46.54  0.36 

23.1  0.3 

46.23  0.34 

33.4  0.3 

7.33  0.30 

55.0  0.3 

21 

46.90  0.37 

23.4  0.8 

46.57  0.36 

33.7  0.9 

7.63  0.32 

55.3  0.8  t 

Maj 

1 

47.27  0.38 

24.2  1.4 

46.93  0.36 

34.6  1.3 

7.95  0.33 

56.1  1.3 

11 

47.65  0.36 

25.6  1.9 

47.29  0.36 

35.9  1.8 

8.28  0.33 

57.4  1.8 

21 

48.01  0.35 

27.5  2.4 

47.65  0.35 

37.7  2.3 

8.61  0.32 

59.2  2.2 

1 

31 

48.36  0.31 

29.9  2.7 

48.00  0.83 

40.0  2.6 

8.93  0.30 

61.4  2.4 

June 

10 

48.67  0.28 

32.6  3.0 

48.33  0.29 

42.6  3.0 

9.23  0.27 

63.8  2.7 

20 

48.95  0.24 

35.6  3.3 

48.62  0.26 

45.6  3.2 

9.50  0.25 

66.5  2.8 

30 

49.19  0.19 

38.9  3.3 

48.88  0.22 

48.8  3.3 

9.75  0.22 

69.3  2.9 

July 

10 

49.38  0.14 

42.2  3.4 

49.10  0.18 

62.1  3.3 

9.97  0.17 

72.2  3.0 

20 

49.52  0.07 

45.6  3.4 

49.28  0.12 

55.4  3.2 

10.14  0.12 

75.2  2.9 

30 

49.59  0.02 

49.0  3.3 

49.40  0.07 

58.6  3.2 

10.26  0.07 

78.1  2.8 

Aug. 

9 

49.61  0.04 

52.3  3.1 

49.47  0.01 

61.8  3.0 

10.33  0.02 

80.9  2.6 

19 

49.57  0.09 

55.4  2.8 

49.48  0.04 

64.8  2.9 

10.35  0.02 

83.5  2.5 

29 

49.48  0.14 

58.2  2.5 

49.44  0.06 

67.7  2.6 

10.33  0.07 

86.0  2.2 

Sept 

8 

49.34  0.18 

60.7  2.2 

49.36  0.12 

70.3  2.3 

10.26  0.10 

88.2  1.9 

18 

49.16  0.22 

62.9  1.9 

49.24  0.15 

72.6  1.9 

10.16  0.14 

90.1  1.5 

28 

48.94  0.24 

64.8  1.4 

49.09  0.18 

74.5  1.5 

10.02  0.16 

91.6  1.2 

Oct 

8 

48.70  0.26 

66.2  0.9 

48.91  0.20 

76.0  1.1 

9.86  0.18 

92.8  0.8 

1 

18 

48.44  0.26 

67.1  0.3 

48.71  0.22 

77.1  0.5 

9.68  0.19 

93.6  0.4 

28 

48.18  0.27 

67.4  0.1 

48.49  0.22 

77.6  0.1 

9.49  0.19 

94.0  0.0 

Nov. 

7 

47.91  0.25 

67.3  0.6 

48.27  0.20 

77.7  0.3 

9.30  0.19 

94.0  0.4 

17 

47.66  0.23 

66.7  1.1 

48.07  0.19 

77.4  0.7 

9.11  0.17 

93.6  0.8  1 

27 

47.43  0.20 

65.6  1.5 

47.88  0.17 

76.7  l.l 

8.94  0.15 

92.8  1.2 

Dec 

7 

47.23  0.16 

64.1  2.0 

47.71  0.14 

75.6  1.6 

8.79  0.12 

91.6  1.5 

17 

47.07  0.11 

62.1  2.3 

47.57  0.10 

74.0  2.0 

8.67  0.09 

90.1  1.8 

27 

46.96  0.08 

59.8  2.7 

47.47  0.06 

72.0  2.3 

8.58  0.06 

88.3  2.1 

37 

46.88 

57.1 

47.41 

69.7 

8.52 

86.2 

after 

thoaSdoTMueh 

ItbefiiMfttthoSkk 

iMl  Oh.  b€fbr9  th 

»  HMD  Noon. 

284 


FIXED   STARS,    1863. 


AFPABEHT   PLAGES 

OF  THB  PRTTTCIPAL   FIXED   STABS,  FOB   THE   UPPEB 
TBANSrr   AT    WASHIWOTOH. 

aUeml 

/)  XJrbm  Mikosis. 

pTJbm. 

1 
0  COBONJB  BORKAUB.        | 

Dijortb* 
MonOt. 

Right  AMMik*. 

DM.iV«fU. 

JHt.8mitk, 

Dee.  jr«ra. 

14  sf 

uii 

15     9 

8  52 

15  28 

27  id 

Jan.      1 
11 
21 
31 

Feb.  10 

5!06  0.78 
5.86  0.83 
6.69  0.86 
•7.55  0.89 
8.44  0.86 

34I2  2!3 
31.9  1.7 
30.2  1.0 
29^  0.3 
28.9  0.3 

38.58  0.32 
38.90  0.32 
39.22  0.32 
39.54  0.31 
39.85  0.30 

3L5  I'.e 
33.1  1.6 
34.7  1.6 
36.3  1.4 
87.7  1.3 

58.07  0.30 
58.37  0.32 
58.69  0.32 
54.01  0.33 
54.34  0^ 

29*7  ie 
27.1  2i8| 
24.9  1.8 
23.1  1.3  1 
21.8  08' 

20 

March2 

12 

22 

April    1 

9.30  0J60 
10.10  0.72 
10.82  0.62 
11.44  0.50 
11.94  0.37 

29.2  1.0 
3a2  1.6 

31.8  2.1 

33.9  2.6 
86.5  3.0 

40.15  0.29 
40.44  0.27 
40.71  0.24 
40.95  0.21 

41.16  0.19 

39.0  1.0 
40.0  0.8 
40.8  0.6 
41.4  0.5 
4L9  0.2 

54.66  0.31 
54.97  0427 
55.24  0.26 
55.50  OJM 
55.74  0.20 

21.0  0.3  1 
20.7  0.2 
20.9  0.7  1 

21.6  1.1 

22.7  1.5 

11 
21 
May     1 
11 
21 

12.31  0.22 

12.63  osyr 

12.60  0.07 
12.53  OJStO 
12.33  0.33 

39.5  3.2 
42.7  3.3 
46.0  3.3 

49.3  3.1 

52.4  3.8 

41.35  0.16 
41.51  0.12 
41.63  0.10 
41.73  0.08 
41.81  0.04 

42.1  0.0 
42.1  0.2 
41.9  0.3 
41.6  0.4 
41^  0.6 

55.94  0.17 
56.11  0.13 
56.24  0.10 
56.84  04)7 
56.41  0JO2 

24i2  1.9 
26.1  2.1 
2BJi  %3 

50.5  2.3 

32.6  2.3 

31 

June  10 

20 

30 

July    10 

.  12.00  0.45 

11.55  0.55 

11.00  0.63 

10.37  0.70 

9.67  0.75 

55.2  2.5 

57.7  2.2 
59.9  1.8 
61.7  1.3 
63.0  0.8 

41.85  0.01 

41.86  0.01 
41.85  0.04 
41.81  0.07 
41.74  0.10 

4a6  0.5 
40.1  0.5 
39.6  0.6 
39.0  0.6 
38.4  0.6 

56.43  0.01 
56.42  04)4 
56.38  04)7 
56.31  0.10 
56.21  0.13 

35.1  SJ2 

37.3  8J 

39.4  1.9 
41.3  1.6 

42.9    1.3  ; 

20 
SO 
Ang.    9 
19 
29 

8.92  0.80 
8.12  0.81 
7.31  0.80 
6.51  0.80 
5.71  0.75 

63.8  0.2 
64.0  0.3 
63.7  0.8 

62.9  1.3 
61.6  1.8 

41.64  0.12 
41.52  0.14 
41.38  0.15 
41.23  0.15 
41.08  0.15 

37.8  0.6 
37.2  0.5 
36.7  0.5 
36.2  0.5 
35.7  0.4 

56.08  0.16 
55.92  0.17 
55.75  0.18 
55.57  0.19 
55.38  0.19 

44a  1.1 
45.3  0.7 
46.0  0  J  ! 
46.3  0.1  , 
46.2  0.4 

Sei«.    8 
18 
28 

Oct      8 
18 

4.96  0.69 
4.27  0.61 
3.66  0.52 
3.14  041 
3.73  0J28 

59.8  2.3 
57.5  2.7 
54.8  3.0 
51.8  3.3 
48.5  3.6 

40.93  0.13 
40.80  0.11 
40.69  0.09 
40.60  0.05 
40.55  0.01 

35.3  OJi 
35.1  0.2 
34.9  0.0 
34.9  0.1 
35.0  0.3 

55.19  0.18 
55.01  0.17 
54.84  0.14 
54.70  0.10 
54.60  04)6 

453  0.7 
45.1  1.1 
44.0  1.5  i 
42.5  1.8 
40.7  2.2, 

28 

Not.    7 
17 
27 

Dec     7 

2.45  0.14 

2.31  0.01 

2.32  0.18 
2.50  0.33 
2.83  047 

44.9  3.8 
41.1  3.7 
37.4  3.8 
33.6  3.6 
30i)  S.3 

40.54  0.04 
40.58  0.10 
40.68  0.14 
40.82  0.19 
41.01  0.22 

35.3  0.5 
35.8  0.8 
36.6  1.0 
37.6  1.2 
38.8  1.3 

54.54  0.01 
54.53  0.05 
54.58  0.10 
54.68  0.15 
54.83  0^ 

38.5  2.5 
36.0  as 
33.4  2.8 

30.6  2.9 

27.7  ts 

17 
27 
37 

3.80  0.60 
3.90  0.70 
4.60 

26.7  3.0 
23.7  2.6 
21.1 

41.23  0.27 
41.50  0.29 
41.79 

40.1  1.4 
41.5  1.6 
43.1 

55.03  0.24 
55.27  0.28 
55.55 

34.8  2.9' 

21.9  2.7  ; 
19iJ 

Hon.— 
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AFPABENT  PLACES 

OF  THB   PRINCIPAL   FIXED    STABS,  FOR   THE    UPPER       | 

TRANSIT  AT  WASHINGTON. 

1 

BUaml 

a  Sbbpertis. 

C  Una  Mmoris. 

|J>Scotpii 

DBTOftha 
MoBth. 

* 

RtgbtAMMutoa. 

J)K,NmrtJL 

1  Uclit.lMn«km. 

Dm.  iV«fU. 

Right  AioeQikni. 

Dw.  South. 

I 

h       m 

O              1 

h       m 

O             f 

h        m 

\ 

O             1 

15  37 

6  51 

15  48 

78  12 

15  57 

19  25 

Jan. 

1 

81.31  0.30 

26l7  il 

55.38  0.78 

36*.l  9.7 

s          s 

28.65  0.30 

3^.1  0.9 

11 

31.61  0.30 

24.6  1.9 

56.16  0.91 

33.4  3.3 

28.95  0.32 

88.0  1.1 

21 

31.91  0.30 

22.7  1.6 

57.07  1.02 

31.1  1.7 

29.27  0.33 

89.1  1.1 

SI 

32.21  0.30 

21.1  1.3 

58.09  1.08 

29.4  1,0 

29.60  0.33 

40.2  1.1 

Feb. 

10 

32.51  0.30 

19.8  1.1 

59.17  1.12 

28.4  0.4 

29.93  0.33 

41.3  1^ 

20 

32.81  0.30 

18.7  0J3 

60.29  1.08 

28.0  0.3 

30.26  0.32 

42.8  1.0 

'    March  2 

33.11  0.27 

17.9  0.4 

61.37  1.01 

28.3  1.0 

30.58  0.30 

43.3  0.8 

12 

33.88  0^ 

17.5  0.0 

62.38  0.94 

29.3  1.6 

30.88  0.27 

44.1  0.8 

22 

33.63  0.22 

17.5  0.4 

63.32  0.83 

30.9  2.1 

31.15  0.26 

44.9  0.6 

April 

1    1 

83.85  0420 

17.9  0.6 

64  J5  0.6S 

33.0  8.6 

31.41  0.24 

45.5  0.5 

11 

34.05  0.17 

18.5  0.9 

64.83  0.52 

35.6  S.9 

31.65  0.21 

46.0  0.4 

21 

34.22  0.15 

19.4  1.2 

65.35  0.33 

38.5  3.1 

31.86  0.19 

46.4  0.2 

May 

1 

34.37  0.12 

20.6  1.3 

65.68  0.15 

41.6  3.3 

32.05  0.16 

46.6  0.2 

11 

34.49  0.09 

21.9  1.4 

65.83  0.04 

44.9  3.3 

32.21  0.13 

46.8  0.1. 

21 

34.58  0^ 

23.3  1.4 

65.79  0.22 

48.2  3.2 

32.34  0.09 

46.9  0.1 

31 

34.64  0.02 

24.7  1.4 

65.57  0.40 

51.4  8.0 

32.48  0.06 

47.0  0.0 

June 

10 

34.66  OwOO 

26.1  1.4 

65.17  0.56 

54.4  a.7 

32.49  0.03 

47.0  0.1 

20 

34.66  0.03 

27.5  1.2 

64.61  0.70 

57.1  S.4 

32.52  0.01 

46.9  0.2 

30 

34.63  0.06 

28.7  1.2 

63.91  0.83 

59.5  2.0 

32.51  0.05 

46.7  0.2 

July 

10 

34.57  0^ 

29.9  1.0 

63.08  0.92 

61.5  1.5 

32.46  0.08 

46.5  0.2 

1 

20 

34.48  0.12 

30.9  0.8 

62.16  1.01 

63.0  1.0 

32.38  0.10 

1 
46.3  0.3 

30 

34.36  0.14 

31.7  0.7 

61.15  1.08 

64.0  0.5 

32.28  0.13 

46.0  0.3  , 

Aug. 

9 

34.22  0.16 

32.4  0.5 

.  60.07  1.11 

64.5  0.1 

32.15  0.15 

45.7  0.4  1 

19 

34.06  0.16 

32.9  0.3 

58.96  1.13 

64.6  0.5 

32.00  0.17 

45.3  OA 

S9 

33.90  6.16 

33.2  0.0 

57.83  1.11 

64.1  1.0 

31.83  0.17 

44.9  0.4 

Sept 

8 

38.74  0.15 

33.2  0.2 

56.72  1.08 

63.1  1.5 

•    31.66  0.16 

44.5  0.5 

18 

38.59  0.14 

33X>  0.4 

55.64  1.01 

61.6  2.0 

31.50  0.15 

44.0  0.5 

28 

33.45  0.12 

32.6  0.6 

54.63  0.91 

59.6  2.4 

31.85  0.13 

.  43.5  0.4 

Oct 

8 

38.38  0.08 

32.0  0.9 

53.72  0.80 

57.2  2.6 

31.22  0.09 

43.1  OA 

18 

38.25  0.03 

31.1  1.1 

52.92  0.66 

54.4  3.2 

31.13  0.04 

42.1  0.3 

1 

28 

38.22  0.01 

30.0  1.3 

52.26  0.50 

51.2  3.4 

31.09  0.00 

1 
42.4  0.2 

Nor. 

7 

38.28  0.05 

28.7  1.6 

51.76  0.29 

47.8  3.6 

31.09  0.04 

42.2  0.0 

17 

38.28  0.10 

27.1  1.9 

51.47  0.09 

44i2  3.7 

31.13  0.11 

42.2  0.2 

27 

38.88  0.15 

25.2  8.0 

51.88  0.11 

40.5  3.6 

31.24  0.16 

42.4  0.4 

Dee. 

7 

38.58  0.20 

23i2  8.0 

51.49  0.31 

36.9  8-5 

•31.40  0.19 

42.8  0.5 

17 

38.78  0.23 

21.2  8.1 

51.80.0.51 

33.4  3^ 

31.59  0.24 

43.3  0.7 

27 

38.96  0.25 

19.1  8.1 

52.81  0.68 

30.0  3.0 

31.83  0.28 

44.0  0.8 

87 

34.21 

17.0 

52.99 

27.0 

32.11 

44.8 

•fln  tte  m  oribnh  tt  iMgUu  *t  tb*  adnnl  Oh.  H/im  tiM  Mmii  Boob. 
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APPARENT   PLACES 

OF    THE   PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER 
TRANSIT   AT    WASHINGTON. 

Shkrwl 

Vtfvttbt 

Month. 

i  Ophiuohi. 

a  ScoRPii. 
{AfUam,} 

17  DrAconis. 

Right  AMensioii. 

Det.  South, 

Right  AMenrfon. 

Dm.  SmO. 

Right  AMeMkm. 

Dk,  North. 

h        m 

16     7 

3  20 

h        m 

16  21 

26     7 

h       m 

16  22 

0         1 

61  49 

Jan.      1 
11 
21 
31 

Feb.   10 

10.09  0.27 
10.36  0.30 
10.66  0.31 
10.97  0.30 
11.27  0.31 

2L1  IS 
22.7  1.5 
24.2  1.4 
25.6  1.3 
26.9  1.1 

8              ■ 

0.77  0.30 
1.07  0.32 
1.39  0.33 
1.72  0.34 
2.06  0.35 

2^.1  o'.6 

26.7  0.6 
27.3  0.7 
28.0  0.8 

28.8  0.6 

6.79  0.35 
7.14  0.41 
7.55  0.47 
8.02  0.50 
8.52  0.61 

I9'.l  ia 
15.9  2.7 
13.2  3.1 , 
11.1  1.6  1 

9.5  IM 

I 

20 

March  2 

12 

22 

April    1 

11.58  0.30 
11.88  0.28 
12.16  0.27 
12.43  0.25 
12.68  0.23 

28.0  0.9 
28.9  0.5 
29.4  0.5 
29.9  0.2 
29.7  0.2 

2.41  0.34 
2.75  0.33 
3.08  0.31 
3.39  0.28 
3.67  0;27 

29.6  0.8 
30.4  0.8 
31.2  0.7 
31.9  0.7 
32.6  0.6 

9.03  0.52 

•     9.55  0.50 

10.05  0.47 

10.52  0.44 

10.96  0.37 

1 

8.5  0.3 

8.6  1.0 
9.6  1.6  ; 

11:2  ^a^ 

11 
21 
May     1 
11 
21 

12.91  0.20 
13.11  0.18 
13.29  0.15 
13.44  0.12 
13.56  0.09 

29.5  0.4 
29.1  0.7 
28.4  0.8 

27.6  0.8 
26.8  1.0 

3.94  0.24 
4.18  0.21 
4.39  0.18 
4.57  0.16 
4.73  0.13 

33.2  0.6 
33.8  0.5 

34.3  0.5 
34.8  0.4 
35.2  0.3 

11.33  0.32 
11.65  0.26 
11.91  0.19 
12.10  0.11 
12.21  0.02 

13.4  S.6 
16.0  3.0 
19.0  S.S 
22i2  3J  ' 

26.5  3.3 

31 

June  10 

20 

30 

July    10 

13.65  0.06 
13.71  0.03 
13.74  0.00 
13.74  0.04 
13.70  0.07 

25.8  1.0 
24.8  1.0 

23.8  0.9 

22.9  0.8 
22.1  0.8 

4.86  0.09 
4.95  0.05 
5.00  0.02 
5.02  0.02 
5.00  0.07 

35.5  0.3 
35.8  0.3 
36.1  0.2 
36.3  0.2 
36.5  0.1 

12.28  0.05 
12.18  0.12 
12.06  0.18 
11.88  0.25 
11.63  0.31 

28.8  3.3 

32.0  3.1 

35.1  S.8 

37.9  S.5 
40.4  2.1  1 

20 
30 
Aug.    9 
19 
29 

13.63  0.10 
13.53  0.13 
13.40  0.15 
13.25  0.16 
13.09  0.16 

21.3  0.7 
20.6  0.6 

20.0  0.5 
19.5  0.4 

19.1  0.3 

4.93  0.10 
4.83  0.13 
4.70  0.15 
4.55  0.18 
4.37  0.18 

86.6  0.0 
36.6  0.1 
36.5  0.2 
36.8  0.3 
36.0  0.4 

11.82  0.36 
10.96  0.40 
10.56  0.43 
10.13  0.46 
9.67  0.46 

42.5  1.7  ' 

44.2  1.S 
45.4  0.7 
46.1  0.9 

46.3  0.4 

Sept    8 
18 
28' 

Oct.      8 
18 

12.93  0.16 
12.77  0.15 
12.62  0.13 
12.49  0.10 
12.39  0.06 

18.8  0.1 
18.7  0.0 
18.7  0.2 

18.9  0.4 
19.3  0.5 

4.19  0.18 
4.01  0.17 
3.84  0.15 
3.69  0.12 
3.57  0.07 

35.6  0.5 

35.1  0.6 
34.5  0.7 
33.8  0.6 

33.2  0.6 

9.21  0A6 
8.75  0.44 
8.31  0.40 
7.91  0.35 
7.56  0.30 

45.9  M 
45.1  1.4 
4a7  1.9 
41.8  8.3 
39.5  2.7 

28 

Nov.     7 

17 

27 

Dec     7 

12.33  0.01 
12.32  0.03 
12.35  0.07 
12.42  0.13 
12.55  0.18 

19.8  0.7 
20.5  0.9 

21.4  1.1 

22.5  1.3 
23.8  1.5 

3.50  0.02 
8.48  0.03 

3.51  0.08 
3.59  0.13 
3.72  0.19 

32.6  0.5 
32.1  0.4 

31.7  0.4 
31.3  0.2 
31.1  0.1 

7.26  0.22 
7.04  0.15 
6.89  0.05 
6.84  04)5 
6.89  0.14 

36.8  3.9 

33.9  3.3 
30.6  3.7 
26.9  3.8: 
23.1  3.7 

17 
27 
37 

12.73  0.22 
12.95  0.25 
13.20 

25.3  1.5 
26.8  1.6 
28.4 

3.91  0.24 
4.15  0.26 
4.41 

31.2  0.2 
81.4  0.4 
31.8 

7.08  0.22 
7.25  0.31 
7.56 

19.4  S.5 
15.9  3.3 
12.7 

Now.— 
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APPAREKT   PLACES 

OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER       | 

TRANSIT  AT   WASHINGTON. 

eUamX 

a  Triangoli 

Anstralis. 

t  Vnm  Miooris. 

a  HbBCUUS.                   1 

DsroTtlM 

HonUi. 

BlChtAieaHtoD. 

Dm.  Somtk. 

Rifht  AMenrion. 

Dk,  North, 

Bight  Aioeotkni. 

D^e.  North, 

h       m 

O             1 

h       m 

O             1 

h        m 

O             1 

16  34 

68  45 

16  59 

82  15 

17        8 

14  32 

Jan. 

1 

10.79  0.61 

Gi9  1.7 

56.13  0.69 

17*6  3.2 

28.71  0.22 

5^.9  2.2 

11 

11.40  0.68 

61.2  1.2 

56.82  0.96 

14.4  2.8 

23.98  0.25 

51.7  2.1 

21 

12.08  0.73 

60.0  0.8 

57.78  1.21 

11.6  2.3 

24.18  0.26 

49.6  1.9 

31 

12.81  0.76 

59.2  0.4 

58.9»  140 

9.3  1.9 

24.44  0.28 

47.7  1.6 

Feb. 

10 

13.&7  0.77 

58.8  0.0 

60.39  1.54 

7.4  1.3 

24.72  0.30 

46.1  1.2 

20 

14.34  0.78 

58.8  0.4 

61.93  1.60 

6.1  0.6 

25.02  0.29 

44.9  0.8 

March2 

15.12  0.76 

59.2  0.8 

63.53  1.62 

5.5  0.0 

25.31  0.30 

44.1  0.3 

12 

16,88  0.72 

60.0  1.1 

65.15  1.57 

5.5  0.7 

25.61  0.27 

43.8  0.1 

22 

16.60  0.69 

61.1  1.5 

66.72  1.47 

6.2  1.4 

25.88  0.28 

43.9  0.4 

Apri 

[    1 

17.29  0.64 

62.6  1.8 

68.19  1.34 

7.6  1.9 

26.16  0.26 

44.3  0.9 

11 

17.93  0.68 

64.4  2.1 

69.53  1.14 

9.5  2.4 

26.42  0.25 

45.2  1.3 

21 

18.51  0.52 

66.5  2.2 

70.67  0.90 

11.9  2.7 

26.67  0.22 

46.5  1.6 

May 

1 

19.03  0.43 

68.7  2.4 

71.57  0.64 

14.6  3.0 

26.89  0.19 

48.1  1.8 

11 

19.46  0.35 

71.1  2.5 

72.21  0.37 

17.6  3.3 

27.08  0.17 

49.9  2.0 

21 

19.81  0.26 

73.6  2.5 

72.58  0.08 

20.9  3.3 

27.25  0.14 

51.9  2.0 

31 

20.07  0.17 

76.1  2.5 

72.66  0.22 

24.2  3J2 

27.39  0.10 

53.9  2.0 

Jane 

10 

20.24  0.07 

78.6  2.5 

72.44  0.48 

27.4  3.2 

27.49  0.07 

55.9  2.0 

20 

20.31  0.03 

81.1  2.3 

71.96  0.73 

30.6  3.0 

27.56  0.03 

57.9  2.0 

30 

20.28  0.13 

83.4  2.1 

71.23  0.96 

33.6  2.7 

27.59  0.01 

59.9  1.8 

July 

10 

,     20.15  0.23 

85.5  1.9 

70.25  1.19 

36.3  2.4 

27.58  0.03 

61.7  1.6 

20 

19.92  0.32 

87.4  1.5 

69.06  1.37 

88.7  2.0 

27.53  0.08 

63.3  1.6 

30 

19.60  0.38 

88.9  1.1 

67.69  1.54 

40.7  1.5 

27.45  0.12 

64.8  1.2 

Aug. 

9 

19J22  0.45 

90.0  0.8 

66.15  1.66 

42iJ  1.1 

27.33  0.15 

66.0  0.9 

19 

18.77  0.50 

90.8  0.3 

64.49  1.75 

43.3  0.6 

27.18  0.17 

66.9  0.7 

29 

18.27  0.50 

91.1  0.2 

62.74  1.81 

43.9  0.1 

27.01  0.18 

67.6  0.4 

Sept. 

8 

17.77  0.51 

90.9  0.7 

60.93  1.82 

44.0  0J> 

26.83  0.18 

68.0  0.1 

18 

17.26  0.49 

90.2  1.2 

59.11  1.80 

43.5  1.0 

26.65  0.19 

68.1  0.2 

28 

16.77  0.43 

89.0  1.6 

57.31  1.71 

42.5  1.5 

26.46  0.18 

67.9  0.5 

Oct. 

8 

16.34  0.36 

87.4  1.9 

55.60  1.58 

41.0  1.8 

26.28  0.15 

67.4  0.8 

18 

15.98  0.26 

85.5  2.2 

54.02  1.44 

39.2  2.2 

26.13  0.12 

66.6  1.1 

28 

15.72  0.16 

83.3  2.5 

52.58  1.23 

37.0  2.7 

26.01  0.08 

65.5  1.4 

Nov. 

7 

15.56  0.03 

80.8  2.6 

51.35  0.99 

34.3  3.1 

25.93  0.04 

64.1  1.7 

17 

15.53  0.09 

78.2  2.7 

50.36  0.73 

31.2  3.2 

25.89  0.00 

62.4  1.9 

27 

15.62  0.21 

75.5  2.6 

49.63  0.43 

28.0  3.5 

25.89  0.05 

60.5  2.1 

Dec. 

7 

15.83  0.34 

72.9  2.4 

49.20  0.10 

24.5  3.5 

25.94  0.10 

58.4  2.3 

17 

16.17  0.45 

70.5  2.1 

49.10  0.23 

21.0  3.5 

26.04  0.15 

56.1  2.3 

27 

16.62  0.55 

68.4  1.8 

49.33  0.53 

17.5  3.3 

26.19  0.19 

53.8  1.2 

37 

17.17 

66.6 

49.86 

14.2 

26.38 

51.6 

after 
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AFPAREirr   PLACES 

OP   THE 

PRINCIPAL 

PIXED    STARS,  FOR   THE 

UPPER 

TRANSIT   AT   WASHINGTON 

• 

SldnMl 

/f  D&^COHIB. 

0  Ophiuobx. 

tfOctantit.                   H 

Sajofth* 
Mooth. 

' 

Bight  AMntfkm. 

The.  North, 

Jhc,  North, 

VtcSomh. 

h        m 

17  27 

62'  23 

17  28 

12°  39 

h 

17 

89  id 

Jan.      1 

18.62  0.21 

70'!3  3I4 

34'.  17  0.20 

44.0  2^.2 

mi             ■ 
.    52  80.06    9.80 

3^.6  ll 

11 

18.83  0.26 

66.9  3.1 

34.37  0.23 

41.8  2.1 

52  89.86  12.65 

32.5  2.8 

21 

19.09  0.32 

63.8  2.7 

84.60  0.25 

39.7  1.8 

52  52.51  15.11 

29.7  2.4 

31 

19.41  0.36 

61.1  2.2 

34.85  0.27 

37.9  1.4 

53    7.62  17.15 

27.3  2.0 

Feb.   10 

19.r7  0.38 

58.9  1.6 

85.12  0.28 

86.5  1.2 

53  24.77  18.73 

25.3  1.5 

20 

20.15  0.41 

57.3  1.1 

35.40  0.29 

35.3  0.9 

53  43.50  19.83 

23.8  1.1 

March  2 

20.56  0.42 

56.2  0.4 

35.69  0.29 

84.4  0.4 

54    3.83  20.47 

22.7  M 

12 

20.98  0.41 

55.8  0.2 

35.98  0.29 

34.0  0.0 

54  23.80  20.62 

22.1  OS 

22 

21.39  0.39 

56.0  0.9 

36.27  0.29 

34.0  0.4 

54  44.42  20.33 

21.9  Ov4 

April    1 

21.78  0.36 

56.9  1.5 

86.56  0.27 

34.4  0.9 

55    4.75  19.64 

22.3  0.9 

11 

22.14  0.84 

58.4  2.0 

86.83  0.25 

85.3  1.2 

55  24.89  18.52 

23.2  1.3 

21 

22.48  0.30 

6O.4  2.5 

37.08  0.23 

36.5  1.4 

55  42.91  17.01 

24.5  1.6 

May     1 

22.78  0.25 

62.9  2.8 

37.31  0.21 

87.9  1.7 

55  59.92  15.16 

26.1  S.0  1 

11 

23.03  0.21 

65.7  3.1 

37.52  0.19 

39.6  1.9 

56  15.08  13.00 

28.1  2.4 

21 

23.24  0.15 

68.8  3.3 

37.71  0.16 

41.5  2.0 

56  28.08  10.56 

30.5  2.7  1 

31 

23.39  0.09 

72.1  3.3 

37.87  0.12 

48.5  8.0 

56  38.64    7.87 

33J2  2.9  ' 

June  10 

23.48  0.03 

75.4  3.3 

37.99  0.09 

45.5  2.0 

56  46.51    5.01 

36.1  3.0 

20 

23.51  0.03 

78.7  3.2 

38.08  0.05 

47.5  2.0 

56  51.52    2.04 

89.1  3.0 

30 

23.48  0.09 

81.9  3.0 

38.13  0.01 

49.5  1.9 

56  53.56    1.01 

42.1  34) 

July    10 

23.39  0.14 

84.9  2,8 

38.14  0.03 

51.4  1.6 

56  52.55    3.98 

45.1  S.9 

20 

23.25  0.20 

87.7  2.4 

38.11  0.07 

53.0  1.4 

56  48.57    6.83 

48.0  2.6 

30 

23.05  0.25 

90.1  2.0 

38.04  0.10 

54.4  1.2 

56  41.74    9.49 

50.6  2.3 

Aug.    9 

22.80  0.29 

92.1  1.6 

87.94  0.14 

55.6  1.0 

56  82.25  11.85 

52.9  9j0 

19 

22.51  0.31 

93.7  1.0 

37.80  0.16 

56.6  0.8 

56  20.40  13.80 

54.9  1.6 

29 

22J20  0.34 

94.7  0.6 

37.64  0.17 

57.4  0.5 

56     6.60  15.29 

56.5  1.0 

Sept.    8 

21.86  0.35 

95.3  0.1 

37.47  0.19 

57.9  0.2 

55  51.31  16.22 

57.5  0.4 

18 

21.51  0.36 

95.4  0.3 

37.28  0.19 

58.1  0.2 

55  35.09  16.56 

67.9  0.2 

28 

21.15  0.34 

95.1  0.9 

37.09  0.18 

57.9  0.4 

55  18.58  16.22 

57.7  03 

Oct      8 

20.81  0.^ 

94.2  1.4 

36.91  0.16 

57.5  0.7 

55     2.31  15.25 

56.9  1.4 

18 

20.49  0.28 

92.8  1.9 

36.75  0.13 

56.8  0.9 

54  47.06  13.67 

55.5  1.9  ' 

28 

20.21  0.23 

90.9  2.3 

36.62  O.IO 

55.9  1.1 

54  88.89  11.52 

53.6  2.3 

Nov.     7 

19.98  0.18 

88.6  2.7 

36.52  0.05 

54.8  1.5 

54  21.87    8.86 

51.3  2.8 

17 

19.80  0.12 

85.9  3.0 

36.47  0.01 

53.3  1.8 

54  13.01    5.84 

48.5  3.2 

27 

19.68  0.06 

82.9  3.4 

36.46  0.03 

51.5  2.0 

54     7.17    2.53 

45.3  3.4 

Dec     7 

19.63  0.03 

79.5  3.4 

36.49  0.08 

49.5  2.1 

54    4.64    0i)l 

41.9  3.4 

17 

19.66  0.11 

76.1  3.5 

36.57  0.14 

47.4  2/1 

54     5.55    4.29 

38.5  3.2  ' 

27 

19.77  0.17 

72.6  3.5 

36.71  0.17 

45.8  8.2 

54     9.84    7.61 

35.3  3.2 

37 

19.94 

69.1 

36.88 

43.1 

54  17.45 

32.1 

Now.— 

BdbntiMndor 

Marah  tlM  8idan 
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APPABENT   PLACES 

OF  THE    PRINCIPAL   FIXED    STARS,  FOR   THE    UPPER 
TRANSIT  AT   WASHINGTON. 

Month. 

Y  DBACON18. 

^*  Sagittani. 

a  LTlts. 

Bight  AMeMkm. 

Dee.  iVbrO. 

Right  AMtttik*. 

Dee.  &mt4. 

Right  Aieeoekni. 

Dec.  North, 

h       m 

17  63 

51  30 

h       m 

18     5 

O            1 

21     6 

h        m 

18  32 

38  39 

Jan.      1 
11 
21 
31 

Feb.    10 

23'.89  0.18 
24.07  0.23 
24.30  0.28 
24.58  0.33 
24.91  0.36 

20*5  a.4 
17.1  3.2 
13,9  2.8 
11.1  2.4 

8.7  1.9 

33.92  0.19 
34.11  0.23 
34.34  0.26 
34.59  0.28 
34.87  0.30 

25!7  0.2 
25.9  0.1 
26.0  0.2 
26.2  0.2 
26.4  0.1 

s           ■ 

16.98  0.12 
17.10  0.17 
17.27  0.21 
17.48  0.25 
17.73  0.28 

36.4  3.2 

27.2  2.9 

24.3  2.7 
21.6  2.4 
19.2  2.0 

20 

March  2 

12 

22 

April    1 

25.27  0.38 
25.65  0.40 
26.05  0.40 
26.45  0.40 
26.85  0.38 

6.8  1.3 
5.5  0.7 

4.8  0.0 
4.8  0.6 
5.3  1.2 

35.17  0.31 
35.48  0.31 
35.79  0.32 
36.11  0.31 
36.42  0.31 

26.5  0.1 

26.6  0.0 
26.6  0.1 
26.5  0.2 
26.3  0.3 

18.01  0.30 
18.31  0.32 
18.63  0.34 
18.97  0.34 
19.31  0.34 

17.2  1.4 
15.8  1.0 
14.8  0.3 
14.5  0.3 

14^  0.8 

11 
21 
Maj     1 
11 
21 

27.23  0.35 
27.58  0.32 
27.90  0.29 
28.19  0.24 
28.43  0.18 

6.5  1.8 

8.3  2.4 

10.7  2.7 

13.4  3.0 

16.4  3.3 

36.73  0.30 
37.03  0.29 
37.32  0.26 
37.58  0.24 
37.82  0.22 

26.0  0.3 
25.7  0.3 
25.4  0.4 
25.0  0.4 
24.6  0.4 

19.65  0.32 
19.97  0.30 
20.27  0.28 
20.55  0.26 
20.81  0.22 

15.6  1.4 
17.0  2.0 
19.0  2.4 
21.4  2.6 
24.0  2.8 

31 

Jane   10 

20 

30 

July    10 

28.61  0.13 
28.74  0.08 

28.82  0.01 

28.83  0.06 
28.78  0.11 

19.7  3.3 
23.0  3.3 
26.3  3.3 
29.6  3.2 

32.8  2.9 

38.04  0.19 
38.23  0.15 
38.38  0.12 
38.50  0.07 
38.57  0.02 

24.2  0.3 
23.9  0.3 
23.6  0.2 
23.4  0.2 
23.2  0.1 

21.03  0.18 
21.21  0.14 
21.35  0.08 
21.43  0.03 
21.46  0.02 

26.8  3.1 

29.9  3.1 
33.0  3.2 

36.2  3.1 

39.3  2.9 

20 
30 
Aug.     9 
19 
29 

28,67  0.16 
28.51  0.22 
28.29  0.26 
28.03  0.30 
27.73  0.32 

35.7  2.6 
38.3  2.3 
40.6  1.9 
42.5  1.4 
43.9  0.9 

38.59  0.03 
38.56  0.07 
38.49  0.10 
38.39  0.14 
38.25  0.16 

23.1  0.0 
23.1  0.0 
23.1  0.0 
23.1  0.0 
23.1  0.0 

21.44  0.06 
21.38  0.11 
21.27  0.16 
21.11  0.20 
20.91  0.22 

42J2  2.7 
44.9  2.4 

47.3  2.1 

49.4  1.6 
51.0  1.3 

1    Sept    8 

1              28 
Oct      8 

18 

27.41  0.34 
27.07  0.35 
26.72  0.34 
26.38  0.32 
26.06  0.30 

44.8  0.5 
45.3  0.1 
45.2  0.6 
44.6  1.1 
43.5  1.4 

38.09  0.18 
37.91  0.19 
37.72  0.19 
37.53  0.17 
37.36  0.14 

23.1  0.0 
23.1  0.0 
23.1  0.1 
23.0  0.2 
22.8  0.1 

20.69  0.25 
20.44  0.25 
20.19  0.26 
19.93  0.25 
19.68  0.24 

52.3  0.9 
53.2  0.4 
53.6  0.1 
53.5  0.5 
53.0  1.0 

28 

Nov.     7 

17 

27 

Dec     7 

25.76  0.25 
25.51  0.20 
25.31  0.15 
25.16  0.08 
25.08  0.00 

42.1  2.0 
40.1  2.5 

37.6  2.8 
34.8  3.1 

31.7  3.3 

37.22  0.11 
37.11  0.06 

37.05  0.02 
37.03  0.03 

37.06  0.C6 

22.7  0.2 
22.5  0.1 
22.4  0.1 
22.3  0.1 
22.2  0.0 

19.44  0.20 
19.24  0.17 
19.07  0.12 
18.95  0.08 
18.87  0.02 

52.0  1.4 

50.6  1.9 

48.7  2.2 
46.5  2.6 
43.9  2.9 

17 
27 
37 

25.08  0.06 
25.14  0.13 
25.27 

28.4  3.4 
25.0  3.5 
21.5 

37.12  0.12 
37.24  0.16 
37.40 

22.2  0.1 

22.3  0.2 
22.5 

18.85  0.04 
18.89  0.08 
18.97 

41.0  3.0 
38.0  3.1 
34.9      . 

after 

the  22d  of  Much 

it  beglDi  ftt  the  SUk 

rattl  Oh.  be/ort  th 
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APPARENT  PLACES 

OF    THE   PRINCIPAL   FIXED    STARS.  FOR   THE   UPFEB 
TRANSIT   AT    WASHINGTON. 

*  sidereal 

(IJjYrm, 

(  Aquilje. 

d  Aquila.                 1 

Dftyofthe 
Month. 

Right  Aeeeneion. 

Ji^n.  North. 

Bight  AMODikn. 

Jho,  North. 

Bight  AMWDiioii. 

Dee.  iVerfi. 

h        m 

18  45 

33  li 

h        m 

18  59 

IS  39 

19  18 

2°  50 

Jan.      1 
11 
21 
31 

Feb.    10 

0.44  0.10 
0.54  0.15 
a69  0.20 
0.89  0.23 
1.12  04W 

2^.9  2S 
20.1  2.8 

17.3  2.6 
14.7  2.3 

12.4  2.0 

^26  o'.12 
6.38  0.15 
6.53  0.17 
6,70  0.20 
6.90  0.23 

48".6  2.0 

46.6  1.9 

44.7  1.8 
42.9  1.6 
41.3  1.2 

.  85.08  0.10 
35.18  0.13 
85.31  0.17 
85.48  0.19 
35.67  0.22 

42.0  IJ 
40.7  1.0 
39.7  IJO 

3&7  0.8 

20 

March  2 
12 
22 

April    1 

1.38  0.28 
1.66  0.30 
1.96  0.32 
2.28  0.32 
2.60  0.32 

10.4  1.4 

9.0  0.9 

8.1  0.4 

7.7  0.1 

7.8  0.7 

7.13  0.26 
7.39  0.27 
7.66  0.28 
7.94  0.29 
8.23  0.29 

40.1  1.0 
39.1  0.6 

38.5  0.2 
38.3  0.3 

38.6  0.7 

85.89  0.24 
36.13  0^ 
36.39  0.27 
36.66  0.28 
36.94  0.29 

37.9  0.6 

37.3  0.3 
37.0  0.0 
37.0  0.4 

37.4  0.7 

11 
21 
Maj     1 
11 
21 

2.92  0.31 
3.23  0.29 
3.52  0.28 
3.80  0.26 
4.06  0.23 

8.5  1.3 

9.8  1.7 

11.5  2.2 

13.7  2.5 

16JI  2.7 

8.52  0.28 
8.80  0.27 
9.07  0.28 
9.35  0.26 
9.61  0.23 

39.3  l.l 

40.4  1.4 
41.8  1.7 

43.5  2.0 
45.5  2.1 

37.23  OJ29 
37.52  0.28 
87.80  0.28 
3a08  0.27 
88.35  0.25 

38.1  1.0 
39.1  1.3 

40.4  1.5 
41.9  1.6  ! 

43.5  1.7 

31 

June   10 
20 
30 

Julj    10 

4.29  0.19 
4.48  0.15 
4.63  0.11 
4.74  0.06 
4.80  0.01 

18.9  2.9 
21.8  3.0 

24.8  3.1 

27.9  3.0 
30.9  2.8 

9.84  0.20 
10.04  0.17 
10.21  0.14 
10.35  6.09 
10.44  0.05 

47.6  2.2 
49.8  2.3 
52.1  2.3 
54.4  2.2 
56.6  2.0 

38.60  0.23 
38.83  0.19 
39.09  0.16 
39.18  0.12 
39.30  0U)7 

45i2  1.8 
47.0  1^ 
46.9  1.8 
50.7  1.7  '. 
52.4  1.5  1 

20 
30 
Aug.     9 
19 
29 

4.81  0.04 
4.77  0.09 
4.68  0.13 
4.55  0.17 
4.38  0.20 

33.7  2.5 
36.2  2.3 
38.5  2.0 
40.5  1.7 
42.2  1.3 

10.49  0.00 
10.49  0.04 
10.45  0.08 
10.37  0.11 
10.26  0.14 

58.6  1.9 

60.5  1.7 
62.2  1.4 

63.6  1.2 
64.8  0.9 

39.37  0.03 
39.40  0.01 
89.39  0.06 
39.83  0.09 
39.24  0.13 

53.9  1.4  ' 
55.3  1.3  ! 

56.5  1.1 ; 

57.6  0.9  • 
5a5  0.7 

Sept    8 
18 
28 

Oct      8 

18 

4.18  0.22 
a96  0.22 
3.74  0.24 
3.50  0.23 
3.27  0.22 

43.5  0.9 
44.4  0J> 
44.9  0.1 
45.0  0.4 

44.6  0.8 

10.12  0.17 
9.95  0.19 
9.76  0.19 
9.57  0.19 
9.38  0.17 

65.7  0.7 

66.4  0.3 
66.7  0.0 
66.7  0.2 

66.5  0.6 

89.11  0.15 
38.96  0.16 
38.80  0.18 
88.62  0.17 
8a45  0.16 

59i2  0.4  1 
59.6  0.8  ; 
59.8  ao 
59.8  04!  ' 
59.6  0.3 

.      28 

Nov.     7 

17 

27 

Dec     7 

3.05  0.19 
2.86  0.16 
2.70  0.11 
2.59  0.07 
2.52  0.02 

43.8  1.3 
42.5  1.6 

40.9  2.0 
38.9  2.4 
36.5  2.6 

9.21  0.15 
9.06  0.12 
8.94  0.08 
8.86  0.04 
8.82  0.00 

65.9  0.8 
65.1  1.0 
64.1  1.3 
62.8  1.6 
61J2  1.8 

2SJ29  0.15 
88.14  0.12 
88.02  0.08 
87.94  0.04 
87.90  0.01 

59.3  0.5  ' 

58.8  0.8  { 
58.0  1.0 
57.0  1.1 

55.9  1.1 

r 

17 
27 
37 

2.50  0.03 
2.53  0.06 
2.61 

33.9  2.8 
31.1  2.9 
28.2 

8.82  0.04 
8.86  0.08 
8.94 

59.4  1.9 

57.5  2.0 
55.5 

37.89  0.04 
87.93  0.07 
38.00 

54.8  1.8  ' 
53.6  1.3 
52.3 

Now.— 

Belbm  the  adorn 

larahtheSldeNAl 

d«j  or  the  Month  1) 

•ghMftttheSidei 
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AFPABENT  PLACES 

OF  THE   PRINCIPAL   FIXED    STABS,  FOB   THE   UPPEB       | 

TBANSIT  AT   WASHINGTON. 

■ 

BUaral 

r  AQUtLJB. 

a  Aquiub. 
{Akair.) 

p  Aquiub. 

ntyotttm 
HsBtk. 

the  North. 

Iht.  North. 

DecAbrO. 

k       m 

o         t 

h       m 

J>   ^   * 

h        m 

O             1 

19  39 

10  16 

19  44. 

8  30 

19  48 

6    3 

Jan. 

1 

44-41  0.07 

59'!2  1.6 

s          s 
5.59  0.07 

3^.8  1.6 

34.68  0.06 

6^i2  M 

11 

44.48  0.11 

57.6  1.7 

5.66  0.11 

35.2  1.5 

34.74  0.10 

63.8  1.5 

21 

44.59  0.14 

55.9  1.6 

5.77  0.14 

83.7  1.5 

84.84  0.14 

62.3  1.3 

31 

44.73  0.17 

54.3  1.4 

5.91  0.17 

82.2  1.3 

84.98  0.17 

61.0  iJi 

Feb. 

10 

44^  0.20 

52.9  1.1 

6.08  0.19 

30.9  UO 

35.15  049 

59.8  0.9 

20 

45.10  0.92 

51.8  0.9 

6J27  0.22 

29.9  0.7 

85.84  0.21 

58.9  0.7 

Mftrch2 

45.32  045 

50.9  0.5 

6.49  0.25 

29.2  0.4 

85.55  0.94 

58.2  0.4 

12 

45.57  0.26 

50.4  0.1 

6.74  0.26 

2SJb  0.1 

35.79  0.26 

57.8  OJO 

22 

45.83  0.28 

50.3  0.2 

7.00  0.28 

28.7  0.2 

36.05  0.28 

57.8  0.3 

April 

i    1 

46.11  0.29 

50.5  0.6 

1J2S  0.29 

28.9  0.6 

86.33  0419 

58.1  0.7 

11 

.    46.40  0.29 

51.1  1.0 

7.57  0.29 

29.5  1.0 

86.62  0.30 

58.8  1.0 

21 

46.69  0.28 

52.1  1.3 

7.86  0.29 

30.5  1.4 

36.92  OJStB 

59.8  1.2 

May 

1 

46.97  0.29 

63.4  1.6 

a  15  0.28 

31.9  1.6 

87i21  0.29 

61.0  1.5 

11 

47.26  0J» 

55.0  1.9 

8.43  0J28 

33.5  1.8 

87.50  0.27 

62.5  1.8 

21 

47  J^  0.26 

56.9  2.1 

8.71  0.26 

35.3  24) 

87.77  0.26 

64.3  1.9 

31 

47.80  0.24 

59.0  2.2 

8.97  0.25 

37.3  2.1 

38.03  0.24 

66.2  1.9 

June 

10 

48.04  0.20 

61.2  2.1 

9.22  0.21 

39.4  2.1 

38i?7  0.22 

68.1  2.0 

20 

48.24  0.17 

63.3  2.2 

9.43  0.18 

41.5  2.2 

38.49  0.18 

70.1  2.0 

30 

48.41  0.14 

65.5  2.1 

9.61  6.14 

43.7  2.1 

38.67  0.14 

72.1  1.9 

Jnlj 

10 

48.55  0.09 

67.6  2.0 

9.75  0.09 

45.8  1.9 

88.81  0.10 

74.0  1.9 

20 

48.64  0.04 

69.6  1.9 

9.84  0.05 

47.7  1.7 

88.91  0.06 

75.9  1.7 

30 

.  48.68  0.00 

71.5  1.7 

9.89  0.01 

49.4  1.6 

38.97  0.02 

77.6  1.5 

Aug. 

9 

48.68  0.04 

73.2  1.4 

9.90  0.04 

51.0  1.4 

38.99  0.03 

79.1  1.2 

19 

48.64  0.09 

74.6  1.2 

9.86  0.08 

52.4  1.2 

38.96  0.06 

80.3  1.0 

29 

48.55  0.12 

75.8  1.0 

9.78  0.11 

53.6  0.9 

38.88  0.11 

81.3  0.9 

Sept 

8 

48.43  0.14 

76.8  0.7 

9.67  0.14 

54.5  0.7 

88.77  0.14 

82.2  0.6 

18 

48.29  0.17 

77.5  0.5 

9.53  0.16 

55.2  0.5 

38.63  0.15 

82.8  OA  1 

28 

48.12  0.17 

78.0  0.2 

9.37  0.17 

55.7  0.2 

38.48  0.17 

83.2  0.1 

1    Oct 

8 

47.95  0.18 

78.2  0.1 

9.20  0.18 

55.9  0.1 

38.31  0.18 

83.3  0.1 

18 

47.77  0.17 

78.1  0.3 

9.02  0.17 

55.8  0.3 

38.13  0.16 

83.2  0.3 

28 

47.60  0.15 

77.8  0.6 

8.85  0.15 

55.5  0.5 

37.97  0.16 

82.9  0.5 

Not. 

7 

47.45  0.13 

77.2  0.9 

8.70  0.13 

55.0  0.8 

37.81  0.13 

82.4  0.8 

17 

47.32  0.11 

76.3  1.1 

8.57  O.ll 

54.2  1.1 

37.68  0.10 

81.6  1.0 

27 

47.21  0.07 

75.2  1.2 

8.46  0.07 

53.1  1.2 

37.58  0JQ7 

80.6  i.i 

Dec. 

7 

47.14  0.03 

74.0  1.4 

8.39  0.03 

51.9  1.2 

37.51  00)3 

79.5  iJi 

17 

47.11  0.01 

72.6  1.6 

8.36  0.00 

50.7  1.5 

37.48  0.00 

78.3  M 

27 

47.12  0.06 

71.0  1.7 

8.36  0.05 

49.2  1.6 

37.48  0.04 

76.9  1.5 

37 

47.18 

69.3 

8.41 

47.6 

37.52 

75.4 

1 

i 
t 

•Itar 

tlM82d«fllM«b 
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APPABKNT   PLACES   OF 

THE   PRINCIPAL   FTTKD    STARS,  FOR   THE 

UPPER 

- 

TRANSIT 

AT    WASHINGTON. 

Bidnnl 

X  Unas  MiDoris. 

a*  Capricokni. 

a  PaTODis.                 1 

Month. 

Right  ABeenskm. 

Dec.  North, 

Right  AMemloii. 

Dm.  &mtk. 

Bight  AMenrfon. 

Dm.  &mt4. 

h 

19 

88  53' 

h        m 

20  10 

12°  57 

20  14 

57    9' 

Jan.      1 

59  42.61    4.41 

67'!8  3.0 

26.85  0.05 

59*'.l  0.3 

46.79  0.05 

75^.8  SU 

11 

59  38.20    2.16 

64.8  3.1 

26.90  0.10 

59.4  OJi 

46.84  0.13 

70.4  2.4 

21 

59  36.04    0.09 

61.7  3.2 

27.00  0.13 

59.6  0.1 

46.97  0.19 

6a0  2.5 

31 

59  36.13    2.34 

58.5  3.1 

27.13  0.15 

59.7  0.0 

47.16  0.25 

65.5  8.5 

Feb.   10 

59  38.47    4.49 

55.4  2.9 

27.28  0.19 

59.7  0.1 

47.41  0.31 

63.0  2.4 

20 

59  42.96    644 

52.5  2.6 

27.47  0.21 

59.6  0.3 

47.72  0.35 

60.6  2.3 

March  2 

59  49.40    8.11 

49.9  2.2 

27.68  0.24 

59.3  0.4 

48.07  0.39 

58.3  S.1  1 

12 

59  57.51    9.42 

47.7  1.6 

27.92  0.26 

58.9  0.6 

48.46  043 

56.2  1.9 

22 

60    6.93  10.37 

46.1  1.1 

28.18  0.27 

58.3  0.9 

48.89  046 

54.3  1.8 

April    1 

60  17.30  10.88 

45.0  0.5 

28.45  0.29 

57.4  1.1 

49.35  0.49 

52.5  1.5 

11 

60  28.18  1J.00 

44.5  0.1 

28.74  0.30 

56.3  1.1 

49.84  0.50 

51.0  1.2 

21 

60  39.18  10.71 

44.6  0.7 

29.04  0.30 

55.2  1.2 

50.34  0.50 

49.8  0.9 

Mar     1 

60  49.89  10.06 

45.3  1.3 

29.34  0.31 

54.0  1.3 

50.84  0.51 

48.9  0.5 

11 

60  59.95    9.08 

46.6  1.8 

29.65  0.30 

52.7  1.3 

51.35  0.50 

48.4  0.2 

21 

61     9.03    7.82 

48.4  2.3 

29.95  0.29 

51.4  1.4 

51.85  048 

48i2  0.1  , 

1 

31 

61   16.85    6.30 

50.7  2.7 

30.24  0.27 

50.0  1.4 

52.33  045 

1 

48.3  0.5 

Jane   10 

61  23.15    4.63 

53.4  3.0 

30.51  0.25 

48.6  1.2 

52.78  040 

48.8  0^ 

20 

61  27.78    2.84 

56.4  3.2 

30.76  0.21 

47.4  1.1 

53.18  0.35 

49.6  1.1 

30 

61  30.62    0.97 

59.6  3.4 

30.97  0.17 

46.3  1.0 

53.53  0.29 

50.7  14 

Julj    10 

61  31.59    0.90 

63.0  3.4 

31.14  0.14 

45.3  0.8 

53.82  0.21 

52.1  1.7 

20 

61  30.69    2.74 

66.4  3.4 

31.28  0.09 

44.5  0.6 

54.03  0.13 

53.8  1^ 

30 

61  27.95    4.53 

69.8  3.4 

31.37  0.04 

43.9  04 

54.16  0.05 

55.6  1.9  ; 

Aug.     9 

61  23.42    6.22 

73.2  3.2 

31.41  0.00 

43.5  0.3 

54.21  0.02 

57.5  2.0 

19 

61   17.20    7.77 

76.4  3.0 

31.41  0.05 

43.2  0.2 

54.19  0.10 

59.5  1.9 

29 

61     9.43    9.16 

79.4  2.7 

31.36  0.09 

43.0  0.0 

54.09  0.17 

61.4  1.8 

1 

Sept    6 

61     0.27  10.38 

82.1  2.4 

31.27  0.12 

43.0  0.1 

53.92  0.23 

63iJ  1.6 

18 

60  49.89  11.38 

84.5  1.9 

31.15  0.14 

43.1  0.1 

53.69  0J» 

64.8  14 

28 

60  38.51  12.15 

86.4  1.5 

31.01  0.16 

43.2  OJSi 

53.41  0.31 

66.2  1.0 

OcU      8 

60  26.36  12.66 

87.9  1.0 

30.85  0.17 

43.4  0.3 

53.10  0.33 

67.2  0.6 

18 

60  13.70  12.90 

88.9  0.6 

30.68  0.17 

43.7  0.4 

52.77  0.34 

67.8  0.3 

28 

60     0.80  12.84 

89.5  0.0 

30.51  0.16 

44.1  0.3 

52.43  0.32 

68.1  0.2 

Nov.     7 

59  47.96  12.44 

89.5  0.6 

30.35  0.14 

44.4  0.3 

52.1}  0.29 

67.9  0.7 

17 

59  35.52  11.71 

88.9  1.0 

30.21  0.10 

44.7  OA 

51.82  0.24 

67.2  1.0 

27 

59  23.81  10.64 

87.9  1.6 

30.11  0.07 

45.1  0.4 

51.58  0.18 

66.2  14 

Dec     7 

59  13.17    9.27 

86.3  2.1 

30.04  0.04 

45.5  0.3 

51.40  0.14 

64^  1.7 

i 

17 

59     3.90    7.59 

84.2  2.6 

30.00  0.01 

45.8  0.3 

51.26  0.06 

63.1  2.0 

27 

58  56.31    5.62 

81.6  2.9 

29.99  0U)2 

46.1  OA 

blJ20  0.01 

61.1  2.2 

37 

58  50.69 

78.7 

30.01 

46.5 

51.21 

58.9 

Now.— 

^1^  the  sad  or  lUroh 

the  SIdeiwl  dfty 

or  the  Month  begi 
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APPARENT   PLACES 

OP  THE   PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER       | 

TRANSIT  AT  WASHINGTON. 

flUnMl 

a  CtgNI. 

61>  Ctohi. 

CCygnL                  | 

Day  of  the 
MooUk. 

Right  Amiirion. 

J)9C  North. 

Bight  AKMMkm. 

the.  North, 

Bight  AMenrfon. 

I>ee.  North, 

20*36 

d  d 

21*    0 

38    4 

21     7 

29  39 

Jan. 

1 

44.84  0.05 

43*19  2.8 

44.77  0.04 

5l".8  2.4 

■          s 
6.04  0.04 

7f.2  2.2 

11 

44.79  0.01 

41.1  2.9 

44.73  0.01 

49.4  2.5 

6.00  0.00 

69.0  2.3 

21 

44.80  0.06 

38.2  2.9 

44.72  0.04 

46.9  2.6 

6.00  0.03 

66.7  2.3 

31 

44.86  0.12 

35.3  2.8 

44.76  0.1A 

44.3  2.6 

6.03  0U)8 

64.4  2.3 

Feb. 

10 

44.98  0.16 

82.5  2.6 

44.86  0.13 

41.7  2.4 

6.11  0.12 

62.1  2.1 

20 

45.14  0.20 

29.9  2.4 

44.99  0.17 

39.3  2.0 

6.23  0.15 

60.0  1.8 

March  2 

45.34  0J2S 

27.5  2.0 

45.16  0.22 

37.3  1.7 

6.38  0.19 

58.2  1.5 

12 

45.59  0.28 

25.5  1.4 

45.38  0.26 

35.6  1.2 

6.57  0422 

56.7  1.0 

22 

45.87  0.32 

24.1  0.8 

45.64  0.28 

34.4  0.8 

6.79  0.26 

55.7  0.6 

April 

1 

46.19  0.35 

23.3  OJi 

45.92  0.31 

33.6  0.2 

7.05  0.28 

55.1  0.1 

11 

46.54  0.36 

23.1  0.3 

46.23  0.34 

33.4  0.3 

7.33  0.30 

55.0  0.3 

21 

46.90  0.37 

23.4  0.8 

46.57  0.36 

33.7  0.9 

7.63  0.32 

55.3  0.8 

May 

1 

47.27  0.38 

24.2  1.4 

46.93  0.36 

34.6  1.3 

7.95  0.33 

56.1  1.3  i 

11 

47.65  0.36 

25.6  1.9 

47.29  0.36 

35.9  1.8 

8.28  0.33 

57.4  1.8 

21 

48.01  0.35 

27.5  2.4 

47.65  0.35 

37.7  2.3 

8.61  0.32 

59.2  2.2 

31 

48.36  0.31 

29.9  2.7 

48.00  0.83 

40.0  2.6 

8.93  0.30 

61.4  2A 

1    June 

10 

48.67  0.28 

32.6  3.0 

48.33  0.29 

42.6  3.0 

9.23  0.27 

63.8  2.7 

20 

48.95  0.24 

35.6  3.3 

48.62  0^26 

45.6  3.2 

9.50  0.25 

66.5  2.8 

30 

49.19  0.19 

38.9  3.3 

48.88  0.22 

48.8  3.3 

9.75  0.22 

69.3  2.9  [ 

Julj 

10 

49.38  0.14 

42.2  3.4 

49.10  0.18 

62.1  3.3 

9.97  0.17 

72.2  3.0 

20 

49.52  0.07 

45.6  3.4 

49.28  0.12 

55.4  3.2 

10.14  0.12 

75.2  2.9 

30 

49.59  0.02 

49.0  3.3 

49.40  0.07 

58.6  3.2 

10.26  0.07 

78.1  2.8 

Aug. 

9 

49.61  0.04 

52.3  3.1 

49.47  0.01 

61.8  3.0 

10.33  0.02 

80.9  2.6 

19 

49.57  0.09 

55.4  2.8 

49.48  0.04 

64.8  2.9 

10.35  0.02 

83.5  2.5 

29 

49.48  0.14 

58.2  2.5 

49.44  0.06 

67.7  2.6 

10.33  0.07 

86.0  2.2 

Sept. 

8 

49.34  0.18 

60.7  2.2 

49.36  0.12 

70.3  2.3 

lOi^  0.10 

88.2  1.9 

18 

49.16  0.22 

62.9  1.9 

49.24  0.15 

72.6  1.9 

10.16  0.14 

90.1  1.5 

28 

48.94  0.24 

64.8  1.4 

49.09  0.18 

74.5  1.5 

10.02  0.16 

91.6  IJ2 

Oct 

8 

48.70  0.26 

66.2  0.9 

48.91  0.20 

76.0  1.1 

9.86  0.18 

92.8  0.8 

! 

18 

48.44  0.26 

67.1  0.3 

48.71  0.22 

77.1  0.5 

9.68  0.19 

93.6  0.4 

28 
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APPABENT   PLACES 



OF   THE   PRINCIPATi   FIXED    STARS,  FOB   THE   UPPEB       | 

TRANSIT   AT    WASHINGTON. 
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APPARKNT  PLACES 

OF  THE   PRINCIPAL  FIXED    STARS,  FOR   THE    UPPER       | 
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APPABENT  PLACES 

OF   THE   PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER       | 

TRANSIT   AT   WASHINGTON. 
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PLACES    OF  THE   PRINCIPAL   FIXED    STARS,  FOR   THE    UPPER 
TRANSIT  AT  WASHINGTON. 

Sidercttl 

t  PiAciiiin. 

Y  Ccphet 

Dttyofthe 
Month. 

1 

Bight  ABoradon. 

DtcNitrtk. 

BiglitAjoniaioii. 

Dee.  iVbrO. 

23^    32 

I    53' 

h           m 

23     33 

o 

76 

Jan. 
Feb. 

1 
11 
21 
31 
10 

54.95  0.10 
54.85  0.08 
54.77  0.06 
54.71  0.05 
54.66  0.03 

idlo  o!8 

9.2  0.8 
8.4  0.8 
7.6  0.8 
6.8  0.6 

44.91  0.81 
44.10  0.75 
43.35  0.65 
42.70  0.53 
42.17  0.39 

52  30''.1  I'.l 
52  29.0  1.5 
52  27.5  2.0 
52  25.5  2.5 
52  23.0  2.8 

1        March 

i 

'        April 

20 

i    2 

12 

22 

1 

54.63  0.01 

54.64  0.04 
54.68  0.08 
54.76  0.11 
54.87  0.15 

6.2  0.4 
5.8  0.2 
5.6  0.0 
5.6  0.2 
5.8  0.5. 

41.78  0.22 
41.56  0.04 
41.52  0.14 
41.66  0.32 
41.98  0.49 

52  20.2  3.1 
52  17.1  3.1 
52  14.0  3.1 
52  10.9  3.0 
52    7.9  2.6 

May 

i 

11 
21 
1 
11 
21 

55.02  0.19 
55.21  0.22 
55.43  0.25 
55.68  0.28 
55.96  0.30 

6.3  0.8 

7.1  1.1 

8.2  1.4 
9.6  1.6 

11.2  1.7 

42.47  0.64 
43.11  0.77 
43.88  0.88 
44.76  0.97 
45.73  1.02 

52     5.3  2.3 
52    3.0  1.8 
52     1.2  1.2 
52     0.0  0.7 
51  59.3  0.1 

June 
July 

31 
10 
20 
30 
10 

56.26  0.31 
56.57  0.32 
56.89  0.31 
57.20  0.30 
57.50  0.27 

12.9  1.9 
14.8  2.0 

16.8  2.1 

18.9  2.0 
20.9  2.0 

46.75  1.04 
47.79  1.04 
48.83  0.98 
49.81  0.93 
50.74  0.85 

51  59.2  0.5 

51  59.7  1.1 

52  0.8  1.5 
52    2.3  2-1 
52    4.4  2.5 

Aug. 

20 
30 
9 
19 
29 

57.77  0.25 
58.02  0.22 
58.24  0.18 
58.42  0.13 
58.55  0.10 

22.9  1.9 
24.8  1.8 
26.6  1.5 
28.1  1.3 
29.4  1.1 

51.59  0.75 
52.34  0.63 
52.97  0.50 
53.47  0.36 
53.83  0.22 

52     6.9  2.9 
52     9.8  3.2 
52  13.0  3.5 
52  16.5  3.6 
52  20.1  3.7 

1         Sept 
Oct, 

8 
18 
28 

8 
18 

58.65  0.06 
58.71  0.03 
58.74  0.01 
.   58.73  0.04 
58.69  0.06 

30.5  0.9 
31.4  0.6 
32.0  0.4 

32.4  0.1 

32.5  0.0 

54.05  0.08 
54.13  0.06 
54.07  0.20 
53.87  0.34 
53.53  0.46 

52  23.8  3.8 
52  27.6  3.8 
52  31.4  3.6 
52  35.0  3.4 
52  38.4  3.1 

Nov. 

1 

!         Dec 

28 

7 

17 

27 

7 

58.63  0.08 
58.55  0.10 
58.45  0.11 
58.34  0.11 
58.23  0.12 

32.5  0.2 
32.3  0.3 
32.0  0.5 
31.5  0.6 
30.9  0.7 

53.07  0.57 
52.50  0.67 
51.83  0.75 

51.08  0.82 
60.26  0.85 

•       52  41.5  2.7 
52  44.2  2.3 
52  46.5  1.7 
52  48.2  1.2 
52  49.4  0.6 

17 
27 
37 

58.11  0.11 
58.00  0.11 
57.89 

30i2  0.8 
29.4  0.9 
28.5 

49.41  0.87 
48.54  0.84 
47.70 

52  50;0  0.1 
52  49.9  0.7 
52  49.2 

1 

after  the  22d  of  Ma 

ich  it  heghia  at  the  Slden 

sal  Oh.  be/tfre  the  Mean  No 

lOD. 

38 
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TABLE  GIVING  THE  CORRECTION 

OF  THREE  OF  THE   POLAR   STARS            1 

FOR  TERMS  OF 

NUTATION  INVOLVING  2  <C. 

i 

7 

51  Cephel 

0  Octaoifl. 

iUn).MiD. 

1 

1 

1 

1 

51  Cephei. 

0  Octanii. 

X  Urt.  Min. 

i  i 

1   ' 

^ 

^ 

1 

o 

A    ' 

R.A. 

Deo 

R.A. 
—.025 

Deo. 
—.09 

R.A. 
—.159 

Deo. 

R.A. 

Dec. 

If 
+.01 

RJL 

Dee. 

tiJL. 

Dee. 

o 
0 

-I-.018 

-h.09 

-.38 

o 
90 

0 

45 

—.122 

t. 
—.436 

It 
+.01 

s. 
+.224 

—.04 

c 
135    1 

1 

.014 

.09 

.040 

.09 

.151 

.08 

91 

46 

.123 

.00 

.435 

.01 

.229 

.04 

Lie  ; 

2 

.009 

.09 

.055 

.09 

.143 

.08 

92 

47 

.124 

.00 

.433 

J02 

.234 

J04 

137    . 

3 

.005 

X)9 

.070 

J09 

.135 

.08 

93 

48 

.124 

+.00 

.431 

.02 

.239 

.04 

1.18    1 

4 

+J00i 

.09 

.085 

.09 

.127 

JOS 

94 

49 

.124 

—.01 

.428 

.02 

.244 

.04 

139    1 

5 

—.003 

+.09 

-.100 

—.09 

-.118 

—.08 

95 

50 

—.124 

—.01 

—.425 

+.02 

+.249 

—.03 

140    1 

6 

.008 

.09 

.115 

.08 

.109 

.08 

96 

51 

.123 

.01 

A2\ 

.03 

.253 

.on 

141     , 

7 

.012 

.09 

.130 

JOS 

.100 

.08 

97 

52 

.123 

.02 

A\7 

.03 

.256 

.03 

142    , 

8 

.017 

.09 

.144 

.08 

.091 

JOS 

98 

53 

.122 

.02 

412 

.03 

.259 

J02 

143    ' 

9 

.021 

.09 

.158 

.08 

.082 

.08 

99 

54 

.122 

.02 

407 

.04 

.252 

JOi 

144 

10 

—.025 

-f-.09 

—.172 

—.08 

—.073 

—.09 

100 

55 

-.121 

—.02 

-401 

+.04 

+.255 

— XW 

145 

11 

.029 

.09 

.186 

.08 

.064 

.09 

101 

56 

.121 

.03 

.395 

.04 

.267 

j02 

146 

12 

.033 

.09 

.200 

.08 

.055 

.09 

102 

57 

.120 

J03 

.389 

.04 

.269 

.01 

147 

M 

.037 

.08 

.213 

.08 

.046 

.09 

103 

58 

.119 

.03 

.382 

.05 

.271 

jOI 

148 

14 

.041 

.08 

.226 

.08 

.036 

J09 

104 

59 

.117 

.04 

.374 

.05 

.273 

—.01 

149 

15 

—.045 

+.08 

-.239 

—.08 

—.026 

—.09 

105 

60 

-.115 

—.04 

-.365 

+X)5 

+.274 

+.00 

150 

16 

.049 

.08 

.251 

.07 

.017 

.09 

106 

61 

.114 

.04 

UJ56 

.05 

.275 

.00 

151 

17 

.053 

.08 

.263 

.07 

—.008 

.09 

107 

62 

.112 

.04 

.347 

'J06 

.275 

.00 

152 

18 

.056 

.08 

.275 

.07 

+.002 

.09 

108 

63 

.110 

.05 

.338 

X)6 

.275 

.01 

I&3 

19 

.060 

.08 

.287 

.07 

.012 

.09 

109 

64 

.108 

.05 

.328 

X)6 

.275 

.01 

154 

20 

—.065 

+.08 

—.299 

—.07 

+.022 

—.09 

110 

65 

—.106 

—.05 

—.318 

+X)6 

+.275 

+i)l 

155 

21 

.069 

.07. 

.310 

.07 

.032 

.09 

111 

66 

.102 

.06 

.807 

.07 

.274 

02 

156 

22 

.073 

.07 

.320 

.06 

.041 

.09 

112 

67 

.100 

.06 

.296 

.07 

.272 

J02 

157 

23 

.076 

.07 

.330 

.06 

.050 

.08 

113 

68 

J09S 

j06 

.284 

.07 

.270 

.02 

158 

24 

.079 

.07 

.340 

.06 

.060 

.08 

114 

69 

J095 

.06 

.272 

.07 

.268 

JO'i 

159   ; 

25 

—.082 

+.07 

-.350 

— i)6 

+.070 

"JOS 

115 

70 

— X)93 

— X)6 

-.261 

+i)7 

+.266 

+.03 

160    1 

26 

.085 

.06 

U359 

.05 

.079 

.08 

116 

71 

.090 

.07 

.249 

.08 

.263 

JOS 

161 

27 

.088 

.06 

.368 

.05 

JOSS 

.08 

117 

72 

J0S7 

.07 

.237 

JOS 

.260 

.03 

162    ! 

28 

.091 

.06 

.376 

.05 

.097 

.08 

118 

73 

.084 

.07 

.224 

.08 

.257 

.04 

163 

29 

.094 

.05 

.383 

.04 

.106 

.08 

119 

74 

.080 

.07 

.211 

.08 

.254 

J04 

164 

30 

—.097 

+.05 

—.390 

—.04 

+.115 

—.08 

120 

75 

—.077 

—.07 

—.197 

+.08 

+.250 

+.04 

165 

31 

.100 

.05 

.396 

.04 

.124 

.08 

121 

76 

.074 

JOS 

.183 

.09 

.246 

J04 

166 

32 

.103 

.05 

.402 

.03 

.133 

.08 

122 

77 

J070 

.08 

.169 

.09 

.242 

JOb 

167    I 

33 

.105 

.04 

.408 

.03 

.142 

.07 

123 

78 

.066 

.08 

.155 

.09 

.237 

.05 

168 

34 

.107 

.04 

.413 

.03 

.150 

J07 

124 

79 

.062 

.08 

.141 

.09 

.232 

.05 

169 

35 

-.109 

+.04 

—.418 

—.02 

+.158 

—.07 

125 

80 

-i)59 

—.08 

—.126 

+.09 

+.227 

+J06 

170    . 

36 

.111 

.04 

.423 

.02 

.165 

.07 

126 

81 

.055 

.08 

.111 

.09 

.221 

X)6 

171    1 

37 

.113 

.03 

.427 

.02 

.172 

.06 

127 

82 

J050 

.08 

.096 

.09 

.215 

.06 

172 

38 

.115 

.03 

•.430 

—.01 

.179 

.06 

128 

83 

.047 

J09 

.081 

.09 

.209 

JOS 

173 

39 

.116 

JOS 

.432 

+.01 

.186 

.06 

129 

84 

.043 

J09 

X)66 

.09 

.203 

.06 

174    1 

40 

-.117 

+.03 

—434 

+.01 

+.193 

—.06 

130 

85 

-.039 

-.09 

-.051 

+.09 

+.196 

+.07 

175 

41 

.118 

.02 

.435 

.00 

.199 

.05 

131 

86 

.035 

.09 

X)36 

J09 

.189 

.07 

176    • 

42 

.119 

.02 

.436 

.00 

.206 

.05 

132 

87 

JOSO 

.09 

J02\ 

J09 

.182 

.07 

177 

43 

.120 

.01 

.436 

.00 

.212 

.05 

133 

88 

.026 

.09 

-.006 

.09 

.175 

J07 

178 

44 

.121 

.01 

.436 

.00 

.218 

.05 

134 

89 

.022 

.09 

+i)09 

.09 

.167 

.07 

179    1 

45 

.122 

.01 

.436 

+.01 

+.224 

—.04 

135 

90 

-i)18 

—.09 

+.025 

+.09 

+.159!+j08 

180 

Note.  —  Whm  tb*  ArgmMot  it  on  tb*  rishi-l 

Mndddeo 

r  tbo  Tibto,  the  fign  of  tbo  correcUoo  la  to  be  rerme^ 

■J 
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AT  WASHINGTON 

MEAN  AND  APPARENT  NOON.                      | 

APPARENT 

APPARENT 

HOURLT 

RIGHT   ASCENSION. 

DECLINATION. 

MOTION. 

Xqoatlon 

Semi- 

Sidereal 

State. 

KSS. 

of  Time 
for 

diameter 

at 

Apparent 

Noon. 

Time  of 
Semld. 

Sidereal  Time 
of  Mean 
Noon. 

Mean  Noon. 

Ap. 

SIS* 
Moon. 

Mean  Noon. 

wiht 

Aeeen- 
skm. 

DeeU. 
nation. 

Jan.    1 

h     m     • 
18  47  16.03 

16!75 

-23    0'40i> 

3^.8 

ll'.040 

1^.45 

m     • 
-h  3  51.15 

16  1^.39 

m     • 
1  11.07 

h     m     • 
18  43  24.93 

2 

18  51  40.69 

41.49 

22  55  27.8 

26.8 

11.020 

13.59 

4  19J24 

18.39 

11.02 

18  47  21.48 

3 

18  56    4.98 

5.86 

22  49  47.8 

46.6 

11.003 

14.73 

4  47.01 

18.38 

10.97 

18  51  18.04 

4 

19    0  28.87 

29.83 

22  43  40.7 

39.3 

10.986 

15.86 

5  14.37 

18.37 

10.92 

18  55  14.59 

5 

19    4  52.34 

53.38 

22  37    6.5 

4.9 

10i)69 

16.98 

5  41.39 

18.36 

10.86 

18  59  11.15 

6 

19    9  15.37 

16.49 

22  30    5.4 

3.6 

10.961 

18.09 

6    7.77 

18.33 

10.79 

19    3    7.71 

7 

19  13  37.94 

39.14 

22  22  37.7 

35.6 

10i)31 

19.20 

6  33.79 

18.30 

10.72 

19    7    456 

8 

19  18    0.03 

1.31 

22  14  43.6 

41.2 

10.910 

20.30 

6  59.32 

1856 

10.65 

19  11     0.82 

9 

19  22  21.60 

22.93 

22    6  23.2 

20.5 

10.888 

21.39 

7  24.34 

1852 

10.58 

19  14  57.38 

10 

19  26  42.63 

43.05 

21  57  36.8 

33.8 

10.865 

22.47 

7  48.83 

18.17 

1051 

19  18  53.94 

11 

19  31    3.11 

4.60 

21  43  24.7 

21.4 

10.842 

23.53 

8  13.76 

18.12 

10.41 

19  22  50.49 

12 

19  35  23.01 

24.56 

21  38  47.1 

43.5 

10.817 

24.59 

8  36.10 

18.06 

10.33 

19  26  47.05 

13 

19  39  42.32 

43.93 

21  23  44.4 

40.5 

10.792 

25.64 

8  58.85 

18.00 

1055 

19  30  43.61 

14 

19  44    1.00 

2.67 

21  18  16.7 

12.5 

10.765 

26.67 

9  20.98 

17iO 

.10.17 

19  34  40.16 

15 

.  19  48  19.04 

20.77 

21    7  24.4 

19.9 

10.r38 

27.69 

9  42.47 

17.85 

10.09 

19  38  36.71 

16 

19  52  36.42 

38.21 

20  56    7.8 

3.0 

10.710 

28.70 

10    3.29 

17.78 

10.00 

19  42  3357 

17 

19  56  53.11 

54.96 

20  44  27i2 

22.1 

10.681 

29.69 

10  23.42 

17.70 

9.90 

19  46  29.83 

18 

20    1    9.10 

11.00 

20  32  22.9 

17.5 

10.651 

30.66 

10  42.84 

17.61 

9.80 

19  50  26.39 

19 

20    5  24.36 

26.31 

20  19  55.4 

49.7 

10.620 

31.62 

11    1.54 

1752 

9.70 

19  64  2294 

20 

20    9  38.88 

40.88 

20    6  65.0 

68.9 

10.589 

32.57 

11  19.52 

17.42 

9.60 

19  68  1950 

21 

20  13  52.64 

54.69 

19  53  52.0 

45.6 

10557 

3351 

11  36.72 

17.32 

9.50;  20    2  16.06  | 

22 

20  18  .5.63 

7.72 

19  40  16.8 

10.1 

10.525 

34.42 

11  53.14 

1752 

9.39  20    6  12.62 

23 

2^}  22  17.83 

19.96 

19  26  19.7 

12.7 

10.492 

35.32 

12    878 

17.11 

928120  10    9.17! 

24 

20  26  29.23 

31.40 

19  11  61.3 

53.9 

10.458 

36.21 

12  23.62 

17.00 

9.171  20  14    5.73 

25 

20  30  39.82 

42.02 

18  57  21.9 

14.1 

10.424 

37.07 

12  37.65 

16.88 

9.06'  20  18    258 

26 

20  34  49.58 

51.81 

18  42  21.8 

13.6 

10.390 

37.93 

12  50.85 

16.76 

8.96 

20  21  58.84 

27 

20  38  58.52 

60.77 

18  26  61.3 

52.8 

10.355 

38.77 

13    3J21 

16.64 

8.84 

20  25  55.40 

28 

20  43    6.62 

8.90 

18  11  20.9 

12.1 

10.320 

39.59 

13  14.75 

1651 

8.73 

20  29  51.95 

20 

20  47  13.89 

16.19 

17  55  21.1 

12.0 

10.285 

40.39 

13  25.47 

16.38 

8.62 

20  33  4851 

3j 

20  51  20.31 

22.63 

17  38  62.1 

52.7 

10i250 

41.18 

13  35.34 

1655 

8.50 

20  37  45.07  i 

31 

20  55  25.89 

2S.23 

17  22  24.4 

14.7 

10.215 

41.96 

13  44.36 

16.11 

8.39 

20  41  41.62' 

Feb.  1 

20  59  30.65 

33.01 

17    5  28.4 

18.4 

10.181 

42.71 

13  5254 

15.96 

858 

20  45  38.17 

2 

21    3  34.58 

36.95 

16  48  14.4 

4.2 

10.147 

43.46 

13  59.90 

15.81 

8.16 

20  49  34.73 

3 

21    7  37.68 

30.07 

16  30  42.9 

32.5 

10.113 

44.18 

14    6.45 

15.66 

8.04 

20  53  3158 

4 

21  11  30.97 

4236 

16  12  54i2 

43.6 

10.079 

44.89 

14  12.19 

15.51 

7.92 

20  57  27.84 

5 

21  15  41.46 

43.86 

15  54  48.6 

37.8 

10.045 

45.58 

14  17.11 

15.34 

7.80 

21     1  24.39 

6 

21  19  42.14 

44.54 

15  36  26.6 

15.6 

10.012 

46.26 

14  21.22 

15.17 

7.68 

21    5  20.95  1 

7 

21  23  42.01 

44.41 

15  17  48.6 

37.4 

9.979 

46.91 

14  24.53 

15.00 

7.57 

21    9  17.50 

8 

21  27  41.09 

43.49 

14  58  54.9 

43.5 

9.946 

47.56 

14  27.06 

14.62 

7.46 

21  13  14.06 

9 

21  31  39.41 

41.81 

14  39  46.1 

34.5 

9.914 

48.18 

14  28.81 

14.63 

7.35 

21  17  10.61 

10 

21  35  36.96 

39.35 

14  20  22.5 

10.7 

9.882 

48.79 
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4  11  49.22 

48.66 

21    7  43.6 

42.1 

10.115 

26.04 

3  16.09 

4950 

8.03 

4  15    5.32 

27 

4  15  52.21 

51.67 

21  17  57.7 

56.3 

10.135 

25.13 

3    9.66 

49.05 

8.10 

4  19    1.88  1 

2i 

4  19  55.65 

55.13 

21  27  49.7 

48.4 

10.154 

24J20 

3    2.77 

48.90 

8.17 

4  22  58.43  ! 

2J 

4  23  59.54 

59.04 

21  37  19.5 

18.3 

10.172 

23iW 

2  55.43 

48.75 

853 

4  26  54.99 

3'J 

4  2i    3.87 

3.39 

21  46  26.9 

25.8 

10.190 

22.34 

2  47.66 

48.60 

859 

4  30  51.55 

31 

4  32    8.63 

8.17 

21  55  11.6 

10.5 

10.207 

21.39 

2  39.46 

48.46 

8.35 

4  34  48.10  ' 

Jane  1 

4  36  13.8J 

33.36 

22    3  33.5 

32.5 

10i224 

20.42 

2  30.84 

48.32 

8.41 

4  38  44  65  1 

2 

4  40  19.37 

18.96 

22  11  32.4 

31.5 

10.240 

19.46 

2  21.82 

48.19 

8.47 

4  42  41.21 

3 

4  44  25.33 

24.95 

22  19    8.1 

7.3 

10ii56 

18.48 

2  12.42 

48.C6 

8.52 

4  46  37.77 

4 

4  48  31.67 

31.32 

22  26  20i> 

19.8 

10.272 

17.51 

2    2.65 

47.93 

8J>7 

4  50  34.33 

5 

4  52  38.38 

38.06 

22  33    9.4 

8.7 

lOiWT 

16.53 

1  52.51 

47.81 

8.62 

4  54  30.89 

6 

4  56  45.43 

45.14 

22  39  34.6 

34.0 

10.301 

15.56 

1  42.02 

47.69 

8.66 

4  58  27.45 

7 

5    0  52.82 

52.56 

22  45  36.0 

35.5 

10.314 

14.56 

1  31.19 

47.57 

8.70 

5    2  24.00 

8 

5    5    0.52 

059 

22  51  13.5 

131 

10.327 

13.57 

1  20.04 

47.46 

8.74 

6    6  20..':6 

9 

5    9    8.52 

8.33 

22  66  27.0 

26.7 

10.338 

12.57 

1    8.60 

47.34 

8.78 

5  10  17.12 

10 

5  13  16.79 

16.63 

23    J  16.3 

16.1 

10.349 

11.56 

0  66.88 

4754 

8.81 

5  14  13.68  ' 

11 

5  17  25.30 

25.17 

23    5  41.3 

41J2 

10.359 

10.54 

0  44.i)3 

47.14 

8.84 

6  18  10.23  1 

12 

5  21  34.04 

33.94 

23    9  41.9 

41.9 

io.:«9 

9.52 

0  32.75 

47.04 

8.87 

6  22    6.79 

13 

5  25  42.99 

42.93 

23  13  18.0 

18.0 

10.377 

8.49 

0  20.37 

46.95 

8.89 

5  26    3.35 

14 

5  29  52.12 

52.K) 

23  16  29.6 

29.6 

10.383 

7.47 

-  0    7.80 

46.86 

8.91 

5  29  59.91 

15 

5  34    1.40 

1.41 

23  19  16.6 

16.6 

10.388 

6.44 

+  6    4.92 

46.78 

8.93 

5  33  56.46 

16 

5  38  10.81 

10.86 

23  21  38.9 

38.9 

10.303 

5.42 

0  17.76 

46.71 

8.94 

6  37  53.02  1 

17 

5  42  20.31 

20.40 

23  23  36.5 

36.5 

10.396 

4.38 

0  30.70 

46.64 

8.95 

5  41  49.58  , 

18 

5  46  2^)87 

30.00 

23  25    9.3 

9.3 

10.398 

3.35 

0  43.72 

46.58 

8.96 

6  45  46.13 

19 

6  50  30.47 

39.64 

23  26  17.3 

17.3 

10.399 

2.31 

0  66.78 

46.52 

8.97 

6  49  42.69 

20 

5  54  49.10 

49.30 

23  27    0.6 

0.6 

10.400 

158 

1     9.85 

46.47 

8.97 

5  53  3955  ' 

21 

5  58  58.71 

58.94 

23  27  19.1 

19.1 

10.399 

055 

1  22.90 

46.42 

8.97 

6  57  35.81 

22 

6    3    8.27 

8.54 

23  2r  12.8 

12.8 

10.3i?6 

0.78 

1  35.91 

46.37 

8.97 

6    1  32.36  , 

23 

6    7  17.77 

18.08 

23  26  41.7 

41.7 

10.393 

1.81 

1  48.87 

46.33 

8.97 

6    6  28.1 2 

24 

6  11  27.19 

27.54 

23  25  45.9 

45.8 

10.390 

2.84 

2    1.73 

46.30 

8.96 

6    9  25.48 

25 

6  15  36.50 

36.89 

23  24  25.4 

25.3 

10.385 

3.87 

2  14.49 

4657 

8.94 

6  13  22.03  1 

26 

6  19  45.681  46.11 

23  22  40iJ 

40.1 

10.379 

4.90 

2  27.11 

46.25 

8.92 

6  17  18.59 

f 

6  23  54.70 

55.17 

23  20  30.4 

30i2 

10.372 

5.92 

2  39.57 

46.23 

8.90 

6  21  15.15  1 

28 

6  28    3.55 

4.05 

23  17  66.0 

55.7 

10.364 

6.94 

2  61.87 

4651 

8.88 

6  25  11.71 

29 

6  32  12i» 

12.73 

23  14  57.1 

56.7 

10.355 

7.96 

3    3.97 

46.19 

8.85 

6  29    8.26 

1          3(» 

6  36  20.64 

21J21 

23  11  33.8 
±23    7J6A 

33.1 

10346 

8.98 

3  15.85 

4617 

8.82 

6  33    4.82 

Uii 

6  40  28.85  29.45 

45.5 

10^336 

9.99 

-h3  27JK) 

15  46.16 

1    8.79 

6  37    1.38 

Note. 'For  Afraa  Interral  of  Semldiametur  pauing  the  Meridian,  enbtraot  Oi.18  trom  the  Sideiml  Intenral. 
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AT  WASHINGTON 

MEAN  AND  APPARENT  NOON. 

APPARENT 

APPARENT 

HOURLY 

RIGHT   ASCENSION. 

DECLINATION. 

MOTION. 

Equation 

Seml- 

Sidereal 

Date. 

Mean  Noon. 

Ap- 
parent 
Noon. 

Right 
A(«en- 
sion. 

Deeli- 
nation. 

of  Time 
for 

dlameter 

Time  of 
8ra.id. 

SidemlTlme 
of  Mean 
Noon. 

Mean  Noon. 

parent 
Nooo. 

2.*45 

Jaly   1 

h     m     s 

6  40  28.85 

+23°    y4().l 

4^.5 

10.336 

9'.99 

-h  3  27J50 

15  4^A6 

m     f 
1     8.79 

h     m     a 
6  37    1.38 

2 

6  44  36.81 

37.44 

23    3  34.1 

33.4 

10.326 

11.00 

3  38.89 

46.16 

8.75 

•  6  40  57.94 

3 

6  48  44.51 

45.17 

22  58  58.0 

57.2 

10.314 

12.00 

3  50.03 

46.16 

8.71 

6  44  54.49 

4 

6  52  51.93 

52.62 

22  53  57.8 

56.9 

10.302 

13.00 

4    0.89 

46.16 

8.67 

6  48  51.05 

5 

6  56  59.04 

59.76 

22  48  33.6 

32.6 

10590 

14.00 

4  11.45 

46.16 

8.62 

6  52  47.61 

6 

7    1    5.84 

6.59 

22  42  45.6 

44.5 

10.277 

14.99 

4  21.69 

46.17 

8.57 

6  56  44.17 

7 

7    5.12.31 

13.09 

22  36  33.9 

32.7 

10.263 

15.96 

4  31.61 

46.18 

8J>2 

7    0  40.72 

8 

7    9  18.44 

19iJ5 

22  2i>  58.6 

57.3 

10.248 

16.95 

4  41.18 

4650 

8.47 

7    4  3758 

9 

7  13  24.19 

25.02 

22  22  59.9 

58.5 

10.232 

17.92 

4  50.37 

4652 

8.42 

7    8  33.84 

10 

7  17  2J.54 

30.40 

22  15  38.0 

36.5 

10.214 

18.89 

4  59.17 

4655 

8.36 

7  12  30.39 

11 

7  2i  34.49 

35.37 

22    7  53.1 

51.5 

10.197 

19.85 

5    7.55 

4658 

8.30 

7  16  26.95  , 

12 

7  25  39.02 

39.92 

21  59  45.2 

43.5 

10.179 

20.80 

5  15.52 

46.32 

854 

7  20  23.51  1 

13 

7  29  43.10 

44.01 

21  51  14.7 

12.8 

10.160 

21.74 

5  23.07 

46.36 

8.17 

7  24  20.06 

14 

7  33  46.73 

47.66 

21  42  21.7 

19.7 

10.141 

22.67 

5  30.14 

46.41 

8.10 

7  28  16.G2 

15 

7  37  49.87 

50.82 

21  33    6.5 

4Ji 

10.121 

23.59 

5  36.74 

46.47 

8.03 

7  32  13.17 

16 

7  41  5251 

53.48 

21  23  29.2 

26.8 

10.099 

24.51 

5  42.81 

46.53 

7.96 

7  36    9.73  1 

17 

7  45  54.65 

55.63 

21  13  30i2 

27,7 

10.077 

25.40 

5  48.38 

46.60 

7.89 

7  40    659 

18 

7  49  5626 

57.25 

21    3    9.6 

7.0 

10.055 

26.30 

5  53.43 

46.67 

7.82 

7  44    2.85 

19 

7  53  57  32 

58.32 

20  52  27.7 

25.0 

10.032 

27.18 

5  57.94 

46.74 

7.74 

7  47  59.40 

20 

7  57  57.83 

58.84 

20  41  24.7 

21.9 

10.009 

28.06 

6    1.90 

46.82 

7.66 

7  61  55i>6 

21 

8    1  57.77 

58.79 

20  29  60.8 

57.9 

9.965 

28.92 

6    558 

46.91 

7.58 

7  55  5251 

22 

8    5  57.12 

58.15 

20  18  16.4 

13.4 

9.961 

29.78 

6    8.08 

47.00 

7.50 

7  59  49.07 

23 

8    9  55.88 

57.91 

20    6  11.3 

8.2 

•9.937 

30.62 

6  1059 

47.09 

7.42 

8    3  45.63 

24 

8  13  54.05 

55.08 

19  53  46.3 

43.1 

9.912 

31.45 

6  11.90 

47.18 

7.34 

8    7  42.18  ( 

25 

8  17  51.62 

52.65 

19  40  61.5 

58.2 

9.887 

32iJ7 

6  12.91 

4758 

756 

8  11  38.74 

26 

8  21  48.59 

49.62 

19  27  57.2 

53.8 

9.861 

33.08 

6  13.31 

47.39 

7.18 

&  16  35.30 

27 

8  25  44.95 

45.98 

19  1*4  33.6 

30.1 

9.835 

33.88 

6  13.11 

4750 

7.09 

8  19  31.86 

28 

8  2)  40.70 

41.72 

19    0  50.9 

47.3 

9.810 

34.67 

6  12.31 

47.61 

7.00 

8  23  28.41 

21) 

8  33  35.8-> 

36.86 

18  46  49.3 

45.7 

9.785 

35.44 

6  10.90 

47.73 

6.91 

8  17  24.1,6 

30 

8  37  30.3J 

31.39 

18  32  2Ji2 

25.5 

9.760 

3651 

6    8.87 

47.85 

6.83 

8  31  21.52 

31 

8  41  24.33 

25.32 

18  17  50.8 

47.0 

9.735 

36.97 

6    6.24 

47.97 

6.75 

8  35  18.07 

Aug.  1 

8  45  17.66 

18.64 

18    2  54.4 

50.6 

9.710 

37.72 

6    3.01 

48.09 

6.66 

8  39  14  63 

"  2 

8  49  10.39 

11.36 

17  47  40.3 

36.5 

9.685 

38.44 

5  59.18 

4852 

6.57 

8  33  11.19 

3 

8  53    2.53 

3.48 

17  32    8.7 

4.9 

9.661 

39.17 

5  54.76 

48.35 

6.48 

8  47    7.74 

4 

8  56  54.09 

55.03 

17  16  19.9 

16.1 

9.636 

39.89 

5  49.75 

48.48 

6.40 

8  51     4.30 

5 

9    0  45.06 

45.98 

17    0  14.1 

10.3 

9.612 

40.59 

5  44.16 

48.62 

6.32 

8  55    0.85 

6 

9    4  35.4> 

36.35 

16  43  51.6 

47.8 

9.588 

4158 

5  37.99 

48.76 

653 

8  58  57.41 

7 

9    8  2'>.27 

26.15 

16  27  12.8 

9.0 

9.564 

41.95 

5  3154 

48.90 

6.14 

9    2  53.S7 

8 

9  12  14.52 

15.38 

16  10  18.1 

14.3 

9.540 

42.61 

5  23.93 

49.04 

6.05 

9    6  50.52 

9 

9  16    3i2i) 

4.04 

15  53    7.7 

3.9 

9.517 

4356 

5  16.06 

49J9 

5.96 

9  10  47.(.7 

10 

9  19  51.32 

52.14 

15  35  41.9 

38.1 

9.493 

43.89 

5    7.62 

49.34 

5.88 

9  14  43.63 

11 

9  23  38.88 

39.67 

15  17  61.0 

57.2 

9.470 

44.51 

4  58.63 

49.51 

5.80 

9  18  40.18 

12 

9  27  25.89 

2(5.6') 

15    0    5.4 

1.7 

9.447 

45.11 

4  49.08 

49.67 

5.72 

9  22  36.74 

13 

9  31  12.35 

13.  )8 

14  41  55.4 

51.8 

9.424 

45.71 

4  38.99 

49.84 

5,64 

9  26  3359  - 

14 

9  34  58.26 

58.96 

14  23  31.2 

27.7 

9.501 

46.29 

4  28.35 

60.02 

6.56 

9  30  29.84  ' 

15 

9  38  43.63 

44.30 

14    4  53.3 

49.9 

9.379 

46.86 

4  17.16 

6050 

5.48 

9  34  26.40 

16 

9  42  2^.47 

2  Ml 

13  45  62.0 

58.7 

9.357 

47.40 

4    5.44 

50.38 

6.40 

9  38  22i)6 

17 

9  46  12.78 

13.-31) 

13  26  57.6 

54.4 

9.335 

47.94 

3  53.20 

50.57 

6.32 

9  42  1951 

18 

9  49  56.57 

57.14 

13    7  40.5 

37.5 

9.314 

48.47 

3  40.44 

50.76 

555 

9  46  16.(j6  : 

19 

9  53  3I».85 

40.39 

12  48  11.0 

8.1 

9J293 

48.96 

3  27.18 

50.96 

6.18 

9  50  1268 

20 

9  57  22.62 

23.12 

12  28  29.4 

26.7 

9J272 

49.48 

3  13.41 

51.16 

5.11 

9  54    9.17 

21 

10    1     4.90 

5.36 

12    8  35.9 

33.4 

9.252 

49.97 

2  59.15 

51.36 

5.04 

9  58    5.72 

22 

10    4  46.71 

47.13 

11  48  30.9 

28.6 

9532 

50.44 

2  44.40 

51.57 

4.17 

10    2    258 

23 

10    8  28.06 

28.44 

11  28  14.8 

12.7 

9.213 

50.90 

2  29.19 

51.78 

4.91 

10    5  58.83 

24 

10  12    8.94 

9.28 

11     7  47.9 

46.0 

9.194 

51.35 

2  13.53 

51.94 

4.85 

10    9  55.38 

25 

10  15  49.38 

49.68 

10  47  10.5 

8.8 

9.176 

51.77 

1  57.42 

5251 

4.79 

10  13  51.94  1 

26 

10  19  29.401  29.66 

10  26  22.9 

21.4 

9.159 

52.19 

1  40.89 

52.43 

4.73 

10  17  48.49  ! 

27 

10  23    9.02I     9.24 

10    5  25.4 

'    241 

9.143 

52.60 

1  23.96 

52.65 

4.67 

10  21  45.04 

28 

10  26  48.26'  48.43 

9  44  18.2 

17.2 

9.127 

52.1»9 

1    6.65 

52.87 

4.62 

10  25  41.60 

2^ 

10  30  27.13  27^26 

9  23    1.6 

0.8 

9.112 

53.38 

0  48.97 

53.09 

4.57 

10  29  38.15 

30 

10  34    5.66'    5.75 

9    1  36.0 

35.5 

9.098 

53.75 

0  30.95 

53.31 

4.52 

10  33  34.70 

31 

10  37  43.H6   43.90 

|4-  8  40    1.6 

1.4 

_9.084 

54.10 

-h  0  12.60 

15  53.54 

I     4.47 

10  37  31.26 

Nora.  —  For  Mean  tntenral  of  Sraildlametor  pawinf  the  Meridian,  subtract  Os  18  (h>m  the  Sidereal  IntanraL 
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AT  WASHINGTON 

MEAN  AND 

APPARENT  NOON.                      | 

APPARENT 

APPARENT 

HOURLY 

RIGHT  ASCENSION. 

DECLINATION. 

MOTION. 

Bqofttloo 

Semi- 

Sidereal 

of  Tim« 

diameter 

Time  of 

Sfdenal  Time 

Date. 

MflMiNoon. 

Ap- 
parent 
Noon. 

McuNoon. 

Noon. 

Right 

ABC«tX' 

aioD. 

DecU- 

DfttkMI. 

for 

App««nt 

noon. 

%i^' 

Semid. 
Dttrains 

of  Mean 
Noon. 

Sept.l 

h     m     • 
10  41  21.76 

21*75 

-h  8°  18'  1^.8 

1^.9 

9*072 

5^.44 

m    • 
—  0    6.05 

15'  53'.77 

m     • 
1    4.42 

h     m     • 
10  41  27.81 

2 

10  44  59.37 

59.31 

7  56  27.9 

28.3 

9.061 

54.78 

0  24.99 

54.00 

4.38 

10  45  24.36 

3 

10  48  36.72 

36.61 

7  34  29J2 

29.9 

9.051 

55.10 

0  44.19 

54i23 

4.34 

10  49  20.92 

4 

10  52  13.82 

13.66 

7  12  23.0 

24.0 

9.041 

55.41 

1    3.64 

54.46 

4.30 

10  53  17.47  1 

5 

10  55  50.69 

50.49 

6  50    9.7 

11.0 

9.032 

55.69 

1  23.31 

54.70 

436 

10  57  14.02  1 

6 

10  59  27.35 

27.09 

6  27  49.6 

51.2 

9.023 

56.97 

1  43J^ 

64.94 

4.23 

11    1  10.57  ! 

7 

11    3    3.82 

3.51 

6    5  22.9 

24.8 

.   9.015 

56i24 

2    3i29 

55.17 

4.20 

11    5    7.13  1 

8 

11    6  40.12 

39.76 

5  42  50.0 

52.2 

9.009 

56.49 

2  23.53 

65.41 

4.18 

11    9    3.68 

9 

11  10  16.26 

15.85 

5  20  11.4 

13.9 

9sm 

56.72 

2  43.94 

55.65 

4.16 

11  13    0.23 

10 

11  13  52.26 

51.80 

4  57  27.3 

30.1 

8.997 

56.94 

3    4.50 

55.90 

4.14 

11  16  56.79 

11 

11  17  28.13 

27.62 

4  34  38.1 

41.3 

8.992 

57.14 

3  25.18 

56.15 

4.12 

11  20  53.34 

12 

11  21    3.88 

3.32 

4  11  44.1 

47.7 

8.988 

57.34 

3  45.96 

56.41 

4.10 

11  24  49.89 

13 

11  24  39i>4 

38.90 

3  48  45.7 

49.6 

8.984 

57.52 

4    6.85 

56.67 

4.09 

11  28  46.44 

14 

11  28  15.13 

14.47 

3  25  43.2 

47.4 

8.982 

57.68 

4  27.80 

56.93 

4.08 

11  32  43.00 

15 

11  31  50.66 

49.97 

3    2  37.0 

41.6 

8.980 

57.83 

4  48.81 

57.19 

4.07 

11  36  39.55  1 

16 

11  35  26.15 

25.39 

2  39  27.4 

32.4 

8.978 

57.97 

5    9.88 

57.45 

4.06 

11  40  36.10 

17 

11  39    1.61 

0.79 

2  16  14.8 

20.2 

8.977 

58.08 

5  30.96 

57.72 

4.06 

11  44  32.65 

18 

11  42  37.05 

36.18 

1  52  59.5 

65i2 

8.977 

58.19 

5  52.07 

57.99 

4.06 

11  48  21K21 

19 

11  46  12.49 

11.57 

1  29  41.9 

47.9 

8.978 

58.28 

6  13.16 

58i26 

4.07 

11  52  25.76 

20 

11  39  47.97 

47.00 

1    6  22.3 

28.7 

8.979 

58.36 

6  34.23 

68.53 

4.08 

11  56  22.31 

21 

11  53  23.49 

22.46 

0  43    1.0 

7.8 

8.982 

58.42 

6  55i26 

58.81 

4.09 

12    0  18.86 

22 

11  56  59.07 

57.98 

^  0  19  38.4 

45.5 

8.985 

58.47 

7  1632 

59.09 

4.10 

12    4  15.41 

23 

12    0  34.75 

33.61 

—  0    3  45.2 

37.8 

8.989 

58.50 

7  37.10 

59.36 

4.12 

12    8  11.97. 

24 

12    4  10.54 

9.35 

0  27    9.5 

1.8 

O.i/IM 

58.52 

7  57.86 

59.63 

4.14 

12  12    8.52 

25 

12    7  46.47 

45J23 

0  50  34.1 

26.1 

9.001 

58.53 

8  18.48 

15  59.91 

4.16 

12  16    5.07 

26 

12  11  22.55 

21.S6 

1  13  58.7 

50.3 

9.008 

58.53 

8  38.95 

16    0.19 

4.19 

12  20    im 

27 

12  14  58.81 

57.46 

1  37  23.1 

14.3 

9.016 

58.50 

8  59.24 

0.47 

4.22 

12  23  58.18 

28 

12  18.35.28 

33JB7 

2    0  46.8 

37.6 

9.024 

58.47 

9  19.32 

0.74 

4.25 

12  27  54.73 

29 

12  22  11.98 

10..52 

2  24    9.6 

0.1 

9.034 

58.42 

9  39.17 

1.01 

4.29 

12  31  51J28 

30 

12  25  48.94 

47.43 

2  47  3t.l 

21.3 

9.045 

58.35 

9  58.78 

1.28 

4.33 

12  35  47.84 

Oct  1 

12  29  26.17 

24.61 

3  10  51.0 

40.9 

9.057 

5858 

10  18.09 

1.55 

.     4.37 

12  39  44.39 

2 

12  33    3.71 

2.10 

3  33  68.9 

58.5 

9.070 

58.19 

10  37.09 

1.83 

4.41 

12  43  40.94 

3 

12  36  41.57 

39.91 

3  57  24.6 

13.9 

9.084 

58.09 

10  55.76 

2.10 

4.46 

12  47  37.50 

4 

12  40  19.77 

18.06 

4  20  37.6 

26.6 

9.099 

57.97 

11  14.11 

2.37 

4.51 

12  51  34.05 

5 

12  43  58.34 

56.58 

4  43  47.5 

36i2 

9.115 

57.84 

11  32.10 

2.64 

4.56 

12  55  30.60  , 

6 

12  47  37.31 

35.50 

5    6  54.0 

42.6 

9.132 

5770 

11  49.69 

2.91 

4.61 

12  59  27.15 

7 

12  51  16.69 

14.84 

5  29  56.8 

55i2 

9.149 

57.53 

12    6.87 

3.19 

4.67 

13    3  23.70 

8 

12  54  56.49 

54.59 

6  52  55.4 

43.6 

9.167 

57.35 

12  23.62 

3.46 

4.73 

13    7  20.iK> 

9 

12  58  36.72 

34.77 

6  15  49.4 

37.4 

9.186 

57.15 

12  39.93 

3.73 

4.80 

13  11  16.81  i 

10 

13    2  17.42 

15.43 

6  38  38.5 

15.3 

9.205 

56.93 

12  55.79 

4.01 

4.87 

13  15  13.36 

11 

13    5  58.60 

56.57 

7    1  22.3 

9.9 

9i225 

56.70 

13  11.18 

4.29 

4.94 

13  19    9.92 

12 

13    9  40iJ7 

38.20 

7  23  60.4 

47.8 

9J246 

56.45 

13  26.07 

4.57 

5.01 

13  23    6.47 

13 

13  13  22.44 

20.33 

7  46  32.4 

19.6 

9.268 

56J20 

13  40.44 

4.84 

5.09 

13  27    3.02 

14 

13  17    5.14 

2.99 

8    8  57.9 

44.7 

9i290 

55.92 

13  54.30 

5.11 

5.17 

13  30  59.57 

15 

13  20  48.37 

46.18 

8  31  16.5 

3.4 

9.312 

55.63 

14    7.62 

5.39 

5J^ 

13  34  56.13 

16 

13  24  32.15 

29.92 

8  63  27.8 

14.6 

9335 

55.31 

14  20.40 

5.67 

5.33 

13  38  52.68 

17 

13  28  16.49 

14J22 

9  15  31.4 

18.1 

9.359 

54.98 

14  32.62 

5.95 

5.42 

13  42  49.23 

18 

13  31  61.41 

59.10 

9  37  26.9 

13.5 

9.384 

54.64 

14  44i25 

6J22 

5.51 

13  46  45.79 

19 

13  35  46.92 

44.57 

9  58  74.0 

60.5 

9.410 

54.28 

14  55.29 

6.49 

5.60 

13  50  42.34 

20 

13  39  33.05 

30.67 

10  20  52i2 

38.6 

9.436 

53.90 

15    6.72 

6.77 

5.69 

13  54  38.89 

21 

13  43  19.80 

17.39 

10  42  21.2 

7.5 

9.462 

53.51 

15  15.53 

7.05 

5.78 

13  58  35.44 

22 

13  47    7.20 

4.76 

11    3  40.6 

26.9 

9.489 

53.10 

15  24.69 

7.33 

5.88 

14    2  32.00 

23 

13  50  55.25 

52.78 

11  24  49.9 

36.2 

9.517 

62.68 

15  33.19 

7.60 

5.98 

14    6  28.55 

24 

13  54  43.98 

41.48 

11  45  48.9 

35.2 

9.545 

52iM 

15  41.01 

7.87 

6.08 

14  10  25.10 

25 

13  58  33.40 

30.87 

12    6  37.1 

23.4 

9.574 

51.78 

15  48.15 

8.14 

6.18 

14  14  21.66 

26 

14    2  23.54 

20.96 

12  27  14.2 

0.6 

9.605 

51.31 

15  54.58 

8.41 

6.29 

14  18  18.21 

27 

14    6  14.41 

11.83 

12  47  39.7 

26.1 

9.636 

50.81 

16    0J2S 

8.66 

6.40 

14  22  14.77 

28 

14  10    6.02 

3.43 

13    7  53.3 

39.8 

9.667 

50.31 

16    5.23 

8.91 

6.51 

14  26  11.32 

29 

14  13  58.39 

55.78 

13  27  54.5 

41.1 

9.699 

49.79 

16    9.43 

9.16 

6.62 

14  30    7.87 

30 

14  17  51.54 

48.91 

13  47  43.0 

29.7 

9.731 

49i26 

16  12.85 

9.41 

6.73 

14  34    4.43 

31 

14  21  45.48 

42.83 

14    7  18.5 

5.3 

9.764 

48.70 

16  15.48 

9.66 

6.84 

14  38    0.98  , 

32 

14  25  40i22 

37.56 

—14  26  40.5 

27^ 

9.798 

48.13 

—16  17.30 

I6_9i)l 

1    6.95 

14  41^7.54 

NoTi.  —  For  Mtan  Interval  of  Semidiameter  passing  the  Meridian,  fubtract  Os  18  from  the  Sidereal  InterraL 


304      SOLAR   EPHEMERIS,    1863, 


AT  WASHINGTON 

MEAN  AND 

APPARENT  NOON.                     | 

APPARENT 

APPARENT 

HOURLY 

RIGHT  ASCENSION. 

DECLINATION. 

MOTION. 

BqnatloD 
or  Time 

Semi- 

Sidmal 

diameter 

TinMof 

SUerayXime  i 

D»te. 

MflMiNooii. 

Ap- 
parent 
Noon. 

Mean  Noon. 

Ap- 
parent 
Iffoon. 

Right 
Aecen- 
■ioo. 

DeoU- 
natkm. 

for 

^s£r* 

Semid. 

BSlSf 

ofMean 
Noon. 

Nov.  1 

h     m     • 
14  25  40.22 

37*56 

-14°2rf4(J.5 

2^.4 

9*798 

4^.13 

m    • 
—16  17.30 

16'   9*91 

m    • 
1    6.95 

h     m     • 
14  41  57.54 

2 

14  29  35.79 

33.12 

14  45  48.5 

35.5 

9.833 

47.54 

16  18.30 

10.15 

7.06 

14  45  54.09 

3 

14  33  32.19 

29.51 

15    4  42.2 

29.4 

9.867 

46.94 

16  18.46 

10.39 

7.18 

14  49  50.64 

4 

14  37  29.42 

26.73 

15  23  21.1 

8.5 

9.902 

46.31 

16  17.79 

10.63 

7.30 

14  53  47.19  ! 

5 

14  41  27.50 

24.80 

15  41  44.9 

32.5 

9.937 

45j68 

16  1658 

10.87 

7.42 

14  57  43.75 

6 

14  45  26.42 

23.72 

15  59  53.1 

50.9 

9.972 

45.01 

16  13.93 

11.10 

7.64 

15    1  40.31 

7 

14  49  26.19 

23.49 

16  17  45.3 

33.3 

10.008 

44.34 

16  10.72 

11.33 

7.65 

15    5  36.86 

8 

14  53  26.81 

24.11 

16  35  21.1 

9.3 

10.043 

43.65 

16    6.65 

11.56 

7.77 

15    9  33.42 

9 

14  57  2di29 

25.59 

16  52  40.2 

28.6 

10.079 

42.94 

16    1.74 

11.79 

7.89 

15  13  29i>7 

10 

15    1  30.62 

27.93 

17    9  42.0 

30.7 

10.115 

4251 

15  5SSfS 

12.02 

8.01 

15  17  96.53 

11 

15    5  33.81 

31.13 

17  26  26.1 

15.0 

10.150 

41.46 

15  49.36 

1254 

8.13 

15  21  33.08 

12 

15    9  37.84 

35.17 

17  42  52.1 

41.3 

10.185 

40.68 

15  41.89 

12.46 

8.25 

15  25  19.64 

13 

15  13  42.72 

40.06 

17  56  59.7 

495 

10520 

39.92 

15  33.58 

12.68 

837 

15  29  16.20 

14 

15  17  48.43 

45.79 

18  14  48.4 

385 

10555 

39.13 

15  24.43 

12.90 

8.49 

15  33  12.75 

15 

15  21  54.97 

52.37 

18  30  17.9 

8.0 

10589 

38.31 

15  14.45 

13.11 

8.61 

15  37    9.31 

16 

15  25  62.34 

59.74 

18  45  27.7 

18.1 

10.324 

37.49 

15    3.64 

13.32 

8.73 

15  41    5.86 

17 

15  30  10.54 

7.97 

19    0  17.5 

85 

10.358 

36.65 

14  52.00 

13.53 

8.85 

15  45    2.42 

18 

15  34  19.56 

17.02 

19  14  46.8 

37.8 

10.392 

35.79 

14  39.55 

13.74 

8.06 

15  48  58.97 

19 

15  38  29.38 

27.88 

19  28  65.3 

46.6 

10.425 

34.91 

14  2659 

13.95 

9.07 

15  52  55J>3 

20 

15  42  39.99 

37.52 

19  42  42.6 

34.3 

10.458 

34.02 

14  1253 

14.15 

9.18 

15  56  52.08 

21 

15  46  51.39 

48.96 

19  56    8.4 

0.5 

10.491 

33.12 

13  57.40 

14.36 

959 

16    0  48,64 

22 

15  51    3.57 

1.17 

20    9  12.3 

4.8 

10.524 

3251 

13  41.77 

14.54 

9.40 

16    4  4550 

23 

15  55  16.54 

14.18 

20  21  54.0 

46.9 

10.556 

3157 

13  25.36 

14.73 

9.51 

16    8  41.75 

24 

15  59  30J88 

27.96 

20  34  13.1 

6.4 

10.588 

30.32 

13    8.19 

14.91 

9.62 

16  12  36.31 

25 

16    3  44.78 

42.51 

20  46    95 

2.8 

10.620 

29.36 

12  5055 

15.09 

9.73 

16  16  34.87 

26 

16    7  60.03 

57.81 

20  57  42.1 

36.0 

10.651 

28.38 

12  31.56 

1556 

9.83 

16  20  .31.42 

27 

16  12  16.02 

13.83 

21    8  51.4 

45.7 

10.681 

27.39 

12  12.13 

15.42 

9.93 

16  24  27.08 

28 

16  16  32.74 

30.62 

21  19  36.9 

31.6 

10.711 

26.39 

11  51.96 

15.58 

10.03 

16  28  24.54 

29 

16  20  50.17 

48.11 

21  29  585 

535 

10.742 

25.38 

11  31.08 

15.74 

10.13 

16  32  21.09 

30 

16  25    8.30 

6.30 

21  39  54.9 

505 

10.770 

24.35 

11  13.51 

15.89 

1052 

16  36  17.65 

Dec.  1 

16  29  27.12 

.25.18 

21  49  26.9 

22.5 

10.798 

23.31 

10  47.26 

16.04 

10.31 

16  40  14.20 

2 

16  33  46.59 

44.71 

21  58  33.7 

29.7 

10.825 

2256 

10  24.34 

16.19 

10.39 

16  44  10.76 

3 

16  38    6.71 

4.90 

22    7  155 

11.5 

10.851 

21.19 

10    0.79 

16.33 

10.47 

16  48    7.32 

4 

16  42  27.45 

25.71 

22  15  31.0 

27.6 

10.876 

20.12 

9  36.61 

16.46 

10.55 

16  52    ^m 

5 

16  46  48.78 

47.12 

22  23  20.9 

17.8 

10.901 

19.04 

9  11.84 

16.59 

10.63 

16  56    0.43 

6 

16  51  10.67 

9.08 

22  30  44.6 

41.8 

10.924 

17.94 

8  46.49 

16,71 

10.70 

16  59  56.99 

7 

16  55  33.10 

31.58 

22  37  42.0 

39.5 

10.945 

16.84 

8  20.62 

16.83 

10.76 

17    3  53.55 

8 

.  16  59  56.04 

54.60 

22  44  12.7 

10.5 

10.965 

15.71 

7  5454 

16.94 

10.82 

17    7  50.11 

9 

17    4  19.45 

18.09 

22  50  16.6 

14.7 

10.985 

14.59 

7  27.38 

17.05 

10.88 

17  11  46.66 

10 

17    8  43.31 

42.03 

22  55  53a> 

51.9 

11.003 

13.47 

7    0.07 

17.16 

10.94 

17  15  4352 

11 

17  13    7.58 

6.38 

23    1    35 

1.8 

11.019 

12.34 

6  32.36 

1757 

11.00 

17  19  39.78 

12 

17  17  32i22 

31.10 

23    5  45.5 

44.3 

11.034 

11.19 

6    457 

17.38 

11.05 

17  23  36.34 

13 

17  21  57.19 

56.15 

23    9  605 

59.1 

11.048 

10.04 

5  35.83 

17.48 

11.09 

17  27  32J© 

14 

17  26  22.48 

21.53 

23  13  47.3 

46.5 

11.059 

8.88 

5    7.10 

17.58 

11.13 

17  31  29.45 

15 

17  30  48.04 

47.18 

23  17    6.6 

6.0 

11.070 

7.72 

4  38.09 

17.67 

11.17 

17  35  26.01  1 

16 

17  35  13.83 

13.06 

23  19  58.0 

57.5 

11.079 

6.56 

4    8.84 

17.76 

1151 

17  39  22.57 

17 

17  39  39.81 

39.13 

23  22  81.5 

21.1 

11.086 

5.39 

3  39.40 

17.84 

1153 

17  43  10.12 

18 

17  44    5.95 

5.36 

23  24  16.8 

16.5 

11.092 

452 

3    9.81 

17.92 

1155 

17  47  16.68 

19 

17  48  3252 

31.72 

23  25  43.9 

43.7 

11.097 

3.04 

2  40.09 

18.00 

1157 

17  51  1254 

20 

17  52  5a59 

58.18 

23  26  43.8 

42.7 

11.100 

1.86 

2  1056 

18.06 

1159 

17  55    8.80 

21 

17  57  25.03 

24.71 

23  27  13.5 

13.5 

11.102 

0.69 

1  40.36 

18.12 

11.30 

17  59    5.35 

22 

18    1  51.50 

50.28 

23  27  15.9 

15.9 

11.102 

0.49 

1  10.44 

18.18 

11.30 

18    3    1.91 

23 

18    6  17.97 

17.84 

23  26  50.0 

50.0 

11.102 

1.67 

0  40.52 

1853 

11.30 

18    6  56.47 

24 

18  10  44.42 

44.38 

23  25  65.9 

55.9 

11.100 

2.85 

—  0  10.62 

1858 

11.30 

18  10  56.03 

25 

18  15  10.81 

10.86 

23  24  33.5 

33.5 

11.097 

4.02 

+  0  1953 

18.32 

1159 

18  14  51.58 

26 

18  19  37.11 

3756 

23  22  42.9 

42.9 

11.093 

550 

0  48.08 

18.36 

1157 

18  18  48.14 

27 

18  24    3.30 

3.54 

23  20  24.1 

24.0 

11.087 

a37 

1  18.61 

18.37 

1155 

18  22  44.70 

28 

18  28  29.33 

29.66 

23  17  37.1 

36.9 

11.080 

7.54 

1  48.10 

18.39 

1152 

18  26  4155 

29 

18  32  55.19 

56.61 

23  14  22.1 

21.8   11.073 

8.70 

2  17.41 

18.40 

11.19 

18  30  37.81 

30 

18  37  20.84 

21.35 

23  10  39.0 

38.6   11.064 

9.86 

2  36.55 

18.41 

11.16 

18  34  34.37 

31 

18  41  4636 

46.86 

23    6  28.1 

27.5;  11.063 

11.02 

3  15.38 

18.41 

11.13 

18  38  30i»2 

32 

18  46  11.41 1  12.10 

—23    1  49.4 

_48.6- 11.041 

12.18 

4-  3  43.98 

16  18.41 

1  ll.OOl  18  42  27.48  | 

Nora.  ^  ror  Aflroa  Interval  of  Scmtdlaineter  paiwing  the  Merldltn,  rabtnust  Oe  18  fh>ai  the  Sidereal  InterraL 
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WASHINGTON  MERIDIAN, 

TftrialioDor 

ftdowl 
Tim* 

or 

Stml. 
dtoowter 

Logarithm 
TariaOonoT 

IfMa 

fniWrwl 

Limb 

Apparrat 

Moon't 

M00B*f 

floUtf 
Date. 

Date. 

•od 
Tniult 

R%htAM«iMloa 
inTlnM. 

B%litAM«». 
iioafor 

DocUnatton 
for 

Ihoorof 

pMciog 
Mertdko. 

66.09 

Ihoorof 

i 

Loogltad*. 

Loogltode. 

'  Jan.     0 

d 
0 

I.L. 

h    m     • 
3  50  31.03 

2.11846 

+21°53'    7.8 

+2.30658 

1 

1 

1.0. 

4  25  54.09 

2.12156 

6654 

H-22  25  42.0 

+2.08909 

1 

1 

I.L. 

4  52  23.97 

2.12284 

66.31 

-h22  42    7.6 

+1.61752 

2 

2 

Lu. 

5  IS  56.01 

2.12254 

6655 

H-22  42  11.8 

—1.60821 

2 

2 

I.L. 

5  45  24.89 

2.12090 

6&10 

-+-22  25  55.7 

—2.08576 

3 

3 

I.U. 

6  11  45.65 

2.11793 

65.85 

+21  53  35.0. 

—2.30371 

3 

3 

I.  L. 

6  37  53.51 

2.11381 

65.53 

H-21    5  38.8 

—2.44370 

4 

4 

II.  U. 

7    5  54.99 

2.10863 

65.13 

H-20    2  48.7 

—2.54439 

6 

4 

II.  L. 

7  31  25.95 

2.10281 

64.69 

+18  45  57.5 

— 2.ffi090 

5 

5 

U.U. 

7  56  35.97 

2.09674 

6453 

+17  16    7.5 

—2.68120 

6 

5 

n.L. 

8  21  24.03 

2.09072 

63.79 

+15  34  25.3 

-2.72941 

6 

6 

II.  U. 

8  45  54.05 

2.08515 

63.38 

+13  42    3.8 

-2.76827 

7 

6 

II.  fc. 

9  10    5.68 

2.08037 

63.05 

+11  40  17.6 

—2:79950 

7 

7 

11.  U. 

9  34    3.13 

2.07675 

62.80 

+  9  30  22.9 

—2.82466 

S 

7 

U.L. 

9  57  50.79 

2.07445 

62.67 

+  7  13  37.4 

—2.84432 

8 

8 

n.u. 

10  21  33.96 

2.0Wir7 

G2.66 

+  4  51  18.7 

—2.85927 

9 

8 

II.  L. 

10  45  18.62 

2.07536 

62.80 

+  2  24  46.3 

-2.86986 

9 

9 

ILu. 

11    9  11.19 

2.07882 

63.08 

—  0    4  38.0 

-2.87616 

10 

9 

II.  t. 

11  33  18.71 

2.08443 

63J)2 

—  2  35  29.9 

—2.87823 

10 

10 

ILo. 

11  67  48.80 

2.09226 

64.13 

—  5    6  17.9 

-2.87584 

11 

11 

ILL. 

12  22  49.23 

2.10216 

64.91 

—  7  35  23.7 

—2.86838 

11 

11 

ILu. 

12  48  27.87 

2.11401 

65.84 

—10    1    0.4 

-2.85502 

12 

12 

ILt. 

13  14  52.33 

2.12762 

66.92 

—12  21    7.5 

—2.83455 

12 

12 

ILu. 

13  42    9.79 

2.14251 

68.12 

—14  33  29.7 

—2.80513 

13 

13 

ILL. 

14  10  26.27 

2.15824 

60.39 

—16  35  38.1 

—2.76396 

13 

13 

ILu. 

14  39  45.95 

2.17412 

70.72 

—18  24  525 

—2.70693 

14 

14 

ILL. 

15  10  10.18 

2.18952 

71.99 

—19  58  21.3 

-2.62645 

14 

14 

ILu. 

15  41  37.12 

2i»303 

73.17 

—21  13    8.6 

—2.50821 

15 

15 

ILL. 

16  14    0.00 

251468 

74.17 

—22    6  26.7 

—2.31901 

15 

15 

ILu. 

16  47    8.19 

2i22321 

74.88 

—22  35  52.8 

—1.92603 

16 

16 

-ILL. 

17  20  47.27 

2iS807 

75.29 

-22  39  415 

+1.67191 

16 

16 

ILu. 

17  64  39.71 

2J22894 

75.33 

—22  16  55.8 

+255588 

17 

17 

ILL. 

18  28  26.74 

252583 

75.03 

—21  27  43.3 

+2.49179 

17 

17 

ILu. 

U9    1  50.77 

251911 

74.42 

—20  13  15.7 

+2.63555 

18 

18 

Ll. 

19  32  10.13 

250949 

73ii5 

—18  35  385 

+2.73366 

19 

18 

Lu. 

20    4  10.55 

2.19772 

72J52 

—16  37  42.5 

+2.80265 

19 

.  19 

Ll. 

20  35  16.68 

2.18461 

71.40 

—14  22  51.3 

+2.85154 

20 

19 

Lu. 

21    5  26i}l 

2.17108 

7056 

—11  54  42.8 

+2.88529 

20 

20 

Ll. 

21  34  40.34 

215770 

69.18 

—  9  16  51.7 

+2J)0718 

21 

20 

Lu. 

22    3    3.04 

2.14510 

68.18 

—  6  32  45a 

+2.92016 

21 

21 

Ll. 

22  30  39.91 

2.13421 

67.30 

—  3  45  33.9 

+2.92367 

22 

21 

Lu. 

22  57  3757 

2.12476 

66.57 

—  0  58    8.8 

+2i)2084 

22 

22 

Ll. 

23  24    3.37 

2.11707 

66.00 

+  1  47    0.5 

+2i)1187 

23 

22 

Lu. 

23  50    443 

2.11123 

65.58 

+  4  27  432 

+2.89713 

23 

23 

Ll. 

0  15  47.77 

2.10731 

65.30 

+.7    2    6.5 

+2.87707 

24 

24 

Lu, 

0  41  20.12 

2.10510 

65.15 

+  9  28  34.7 

+2.85128 

24 

24 

Ll. 

1    6  47.40 

2.10448 

65.12 

+11  45  435 

+2.81972 

25 

25 

Lu. 

1  32  14.69 

2.10527 

65.19 

+13  52  18.6 

+2.78156 

25 

^ 

Ll. 

1  57  4624 

2.10697 

65.34 

+15  47  152 

+2.73562 

26 

26 

Lu. 

2  23  25i24 

2.10944 

65.54 

+17  29  34.6 

+2.68010 
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1 

WASfflNGTON  MERIDIAN. 

Logarithm 
Tuition  or 

ftdmal 
Timo 

of 
Semi. 

dlamoter 

Tiriatkmor 

Meu 
8oltt 

Bkleraal 
Dale. 

Umb 
and 

Appwrat 
Bight  Aioeniion 

Moon't 
Right  Am«. 

Mooa*a 

DDfilinarton 

Date. 

Txamit. 

inTlQM. 

Bto&for 

Hwidiaa. 

for 

1  hour  of 

IbooroT 

LoDgltodo. 

LoDgltoda. 

Jan.  26 

d 
26 

I.L. 

h    m    • 
2  49  13.73 

2.11230 

65.77 

H-18  58  2^.5 

+2.61186 

1           27 

27 

I.U. 

3  15  12.77 

2.11531 

65.98 

-4-20  12  59.8 

+2.52633  j 

27 

27 

I.L. 

3  41  22.18 

2.11796 

66.16 

+21  12  37.5 

+2.41484  ' 

28 

28 

I.U. 

4    7  40.43 

2.12008 

66.30 

-4-21  56  47.4 

+256867 

28 

28 

I.L. 

4  34    5.22 

2.12140 

66.38 

+22  25    4J2 

+2.00636 

29 

29 

Lu. 

5    0  33J22 

2.12179 

66.38 

+22  37  115 

+1.30060  ' 

29 

29 

I.L. 

5  27    1.03 

2.12107 

66.28 

+22  33    3.6 

—1.78739  1 

.  30 

30 

I.U. 

5  53  24.27 

2.11926 

66.10 

+22  12  48.3 

—2.14966  ! 

30 

30 

I.L. 

6  19  38.87 

2.11641 

65.84 

+21  36  42.7 

—2.34092 

i           31 

31 

I.  U. 

6  45  41.45 

2.11251 

65.60 

+20  45  155 

-2.46931  1 

31 

31 

I.L. 

7  11  29.14 

2.10796 

65.12 

+19  39    6.7 

-2.56361  ' 

Feb.    1 

32 

I.U. 

7  36  50.77 

2.10292 

64.69 

+18  19    4.8 

—2.63666 

1 

32 

I.L. 

8    2  12.31 

2.09771 

64J28 

+16  46  10.0 

-2.69464  ! 

1             ^ 

33 

I.U. 

8  27    7.09 

2.09265 

63.88 

+15    1  26.1 

-2.74124  . 

2 

33 

I.L. 

8  51  um 

2.08792 

63.51 

+13    6    65 

—2.77893  i 

1 

3 

34 

II.  U. 

9  18  14.48 

2.08408 

63J22 

+11    1  23.9 

—2.80935  1 

4 

34 

ILL. 

9  42  25.59 

2.08117 

63.00 

+  8  48  415 

—2.83333 

4 

35 

II.  U. 

10    6  29.08 

2.07961 

62.89 

+  6  29  205 

—2.86179 

5 

35 

II.  L. 

10  30  29.64 

2.07943 

62.89 

+  44  46.7 

—2.86533 

5 

36 

II.  U. 

10  54  32.48 

2.08096 

63.02 

+  1  36  29.8 

-2.87394 

6 

36 

II.  L. 

11  18  43.32 

2.08426 

63.30 

—  0  63  67.6 

-2.87794 

6 

37 

II.  U. 

11  43    8.43 

2.08941 

63.72 

—  3  24  68.4 

—2.87714  , 

7 

38 

II.  L. 

12    7  54.12 

2.09639 

64iJ7 

—  5  54  52.8 

— 2im49 

7 

38 

II.  U. 

12  33    6.99 

2.10507 

64.97 

—  8  21  54.0 

—2.86024 

8 

39 

II.  L. 

12  58  53.41 

2.11541 

65.80 

—10  44    8.8 

-2.84263 

8 

39 

n.u. 

13  25  19.74 

2.12717 

66.76 

—12  69  36.0 

—2.81744 

9 

40 

II.  L. 

13  52  31.46 

2.139a-> 

67.79 

—15    6    6.8 

—2.78277 

9 

40 

II.  U. 

14  20  32.61 

2.153G2 

68.89 

-17    1  23.6 

—2.73590 

10 

41 

II.  L. 

14  49  26.03 

2.16631 

69.99 

—18  43    45 

-2.67960 

10 

41 

n.u. 

15  19  12.32 

2.17901 

71.07 

-20    8  44.6 

—2.68488 

11 

42 

ILL. 

15  49  48.92 

2.19030 

72.05 

—21  16    3.3 

—2.45783  1 

11 

42 

n.u. 

16  21  10.58 

2.19992 

72iX) 

—22    2  48.1 

—255249  ' 

12 

43 

ILL. 

16  53    8.46 

2.20707 

73.48 

—22  27    8.4 

—1.79865 

12 

43 

n.u. 

17  f&  31.37 

2.21117 

73.81 

—22  27  445 

+1.76230 

13 

44 

U.L. 

17  58    6.92 

2.21211 

73.88 

—22    3  545 

+955665 

13 

44 

ILu. 

18  30  38.16 

2Jn002 

73.67 

—21  15  41.7 

+2.47815 

14 

45 

ILL. 

19    2  54.86 

2J20523 

7351 

—20    3  58.7 

.    +2.61794 

14 

45 

ILu. 

19  34  44.57 

2.19800 

72.55 

—18  30  20.4 

+2.71546 

15 

46 

ILL. 

20    5  58.77 

2.18904 

71.74 

—16  37    2.8 

+2.78618 

15 

46 

U.U. 

20  36  32.09 

2,17892 

70.86 

—14  26  48.4 

+2.63790 

16 

47 

n.L. 

21    6  22.03 

2.16838 

69.95 

—12    2  40.1 

+9.87507 

16 

47 

ILu. 

21  35  29.07 

2.15794 

69.07 

—  9  27  61.1 

+2iN)062  i 

17 

48 

Ll. 

22    1  38.34 

2.14820 

68J26 

—  6  45  35.1 

+2.91625, 

18 

48 

Lu. 

23  29  31.34 

2.13941 

67.55 

—  3  58  68.6 

+9.99363  ! 

18 

49 

Ll. 

22  56  52.29 

2.13197 

66.96 

—  1  11    0.6 

+9.98360 

19 

49 

'    Lu. 

23  23  47.62 

2.12597 

66.51 

+  1  35  36.6 

+9.91673] 

19 

50 

Ll. 

23  50  23J26 

2.12146 

66.17 

+  4  18  25.7 

+9^0349 

20 

51 

Lu. 

0  16  44.86 

2.11840 

65.96 

+  6  55  14.4 

+9.88406  1 

90 

51 

Ll. 

0  42  57.62 

2.11668 

65.85 

+  9  24    6.9 

+985826 

21 

52 

Lu. 

1    9    638 

2.11614 

€5M 

+11  43  19.9 

+9.89583 

MOON  CULMINATIONS,    1863.     307 


WASHINGTON  MERIDIAN. 

Lomrlthm 
TaSatkmof 

Hdenal 
Time 

of 
Semi- 

dtemeter 

Looarithm 
Tariationof 

Mcu 

Sklaiwl 
Date. 

limb 

Appwsnt 

Moon's 

MooD'a 

Solar 
DaU. 

«pd 
Tiandt 

Bight  AaomaUNi 
InTlmt. 

Bight  Awen- 
•kmfor 

DecUnatfon 
for 

• 

1  hoar  of 

pauiog 

the 
Meridian. 

1  hour  of 

Longituda. 

LoDgitode. 

Feb.  21 

d 
52 

I.L. 

h    m    • 
1  35  14.65 

2.11661 

65.90 

H-13  51  2^5 

+2.78604 

22 

53 

I.U. 

2    1  25.69 

2.11767 

66.03 

-hl5  47  15.3 

+2.73759 

22 

53 

I.L. 

2  27  41.73 

2.11923 

66.17 

+17  29  36.8 

+2.67830 

23 

54 

I.U. 

2  54    3.54 

2.12090 

66.34 

+18  57  39.0 

+2.60552 

23 

54 

Ll. 

3  20  3129 

2.12238 

66.48 

+20  10  38.7 

+2.51374 

24 

55 

I.U. 

3  47    4.04 

2.12349 

66.58 

H-21    8    2.6 

+2.39292 

24 

55 

I.L. 

4  13  39.97 

2.12402 

66.63 

+21  49  26.4 

+252149 

25 

56 

I.U. 

4  40  16.57 

2.12382 

66.60 

.   +22  14  36.4 

+1.93008 

25 

56 

Ll. 

5    6  50.77 

2.12267 

66.51 

+22  23  29.4 

+0.57054 

26 

57 

I.U. 

6  33  19.44 

2.12060 

66.34 

+22  16    8.7 

—1.88530 

1 

26 

57 

I.L. 

5  59  39.48 

2.11783 

66.10 

+21  52  51.4 

—2.19229 

27 

58 

I.U. 

6  25  48.05 

2.11428 

65.79 

+21  14    1.9 

—2.36560 

27 

58 

I.L. 

6  51  42.80 

2.11015 

65.43 

+20  20  12.9 

—2.48487 

28 

59 

I.U. 

7  17  22.16 

2.10568 

65.04 

+19  12    4.6 

—2.57405 

2d 

t 

59 

Ll. 

7  42  45.34 

2.10099 

64.65 

+17  50  24.6 

—2.64406 

1  Hv.    1 

60 

Lu. 

8    7  52.54 

2.09653 

64.26 

+16  16    7.5 

—2.70021 

'             1 

60 

Ll. 

8  32  44.73 

2.09241 

63.92 

+14  30  13.0 

-2.74564 

2 

61 

Lu. 

8  57  23.87 

2.08898 

63.63 

+12  33  46.4 

—2.78289 

2 

61 

If- 

9  21  52.70 

2.08643 

63.40 

+10  27  67.8 

—2.81312 

3 

62 

Lu. 

9  46  14.66 

2.08507 

63.27 

+  8  14    35 

—2.83738 

3 

62 

Ll. 

10  10  33.85 

2.08497 

63.24 

+  6  53  24.6 

—2.85596 

4 

63 

Lu. 

10  34  54.85 

2.08629 

63.32 

+  3  27  28.4 

—2.86946 

5 

63 

n.L. 

11    1  29.79 

2.08920 

63.54 

+  0  67  48.1 

-2.87785 

5 

64 

n.u. 

11  26  10.64 

2.09370 

63.88 

—  1  33  57.8 

-2.88137 

6 

64 

U.L. 

11  51    9.69 

2.09979 

64.35 

—  4    6    05 

—2.87959 

6 

65 

n.u. 

12  16  32.67 

2.10741 

64.95 

—  6  36  26.4 

-2.87211 

7 

66 

ILL. 

.    12  42  25.06 

2.11641 

65.66 

—  9    3  15.3 

—2.85834 

7 

66 

n.u. 

13    8  52.33 

2.12662 

66.49 

—11  24  18.4 

—2.83712 

8 

67 

U.L. 

13  35  58.86 

2.13761 

67.39 

—13  37  21.0 

—2.80710 

8 

67 

ILu. 

14    3  47.90 

2.14900 

68.36 

—15  40    2.8 

—2.76625 

9 

68 

n.L. 

14  32  21.78 

2.16050 

69.33 

-17  30    4.3 

—2.71147 

9 

68 

ILu. 

15    1  40.75 

2.17146 

70.27 

-19    5    5.8 

—2.63736 

10 

69 

n.L. 

15  31  42.35 

2.18127 

71.13 

—20  22  52.7 

—2.53445 

10 

69 

n.u. 

16    2  22.01 

2.18952 

71.86 

—21  21  24.3 

—2.38283 

11 

70 

U.L. 

16  33  32.54 

2.19568 

72.41 

—21  58  59.7 

—2.12529 

11 

70 

n.u. 

17    5    4.46 

2.19968 

72.75 

—22  14  23.3 

—1.30276 

12 

71 

n.L. 

17  36  46.88 

250047 

72.85 

—22    6  52.8 

+1.97841 

12 

71 

•  n.u. 

18    8  28.30 

2.19888 

72.72 

—21  36  21.7 

+2.32094 

13 

72 

ILL. 

18  39  57.64 

2.19490 

72.36 

-20  43  21.9 

+2.50481 

13 

72 

ILu. 

19  11    5.32 

2.18901 

71.82 

—19  28  59.6 

+2.62664 

14 

73 

n.L. 

19  41  43.86 

2.18139 

71.16 

—17  54  52.9 

+2.71331 

14 

73 

ILu. 

20  11  48J28 

2.17277 

70.40 

—16    3    6.1 

+2.77752 

15 

74 

ILL. 

20  41  16.22 

2.16415 

69.60 

—13  55  59.8 

+2.82579 

15 

74 

ILu. 

21  10    7.62 

2.15479 

68.82 

—11  36    9.5 

+2.86138 

16 

75 

n.L. 

21  38  24.43 

2.14632 

68.10 

—  9    6  16.6 

+2.88648 

16 

75 

ILu. 

22    6  10.08 

2.13875 

67.45 

—  6  29    4.9 

+2.90296 

17 

76 

n.L. 

22  33  29.02 

2.13226 

66.90 

—  3  47  17.3 

+2.91170 

17 

76 

ILu. 

23    0  26i29 

2.12707 

66.48 

—  1     3  32.8 

+2.91339 

18 

77 

ILL. 

23  27    7J21 

2.12346 

66.18 

+  1  39  37.1 

+2.90866 

19 

1 

77 

Lu. 

23    1  25.04 

2.12113 

65.99 

+  4  19  49.1 

+2.89753 
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MOOB*S 

Date. 

Traiudt. 
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don  for 

tar 

Ihoorof 

INwring 

the 
Meridian. 

• 

IbooroT 

LoDglfeada. 

LoBgitada. 

M«r.  19 

d 

78 

I.L. 

h    m    ■ 
0  17  48.86 

2.12002 

65.92 

+  6V4& 

+2.87B6S 

20 

79 

I.U. 

0  46  10.64 

2.12008 

65.93 

-h  9  22  28.9 

+2.^541 

20 

79 

I.L. 

1  10  34.09 

2.12097 

66.01 

H-11  40  58.1 

+2.82388 

21 

80 

I.U. 

1  37    2.08 

2.12251 

66.15 

H-13  48  35.9 

+2.78429  , 

21 

80 

I.L. 

2    8  3639 

2.12130 

66.33 

+15  43  64.0 

+2.73527 

22 

81 

I.U. 

2  30  17.71 

2.12636 

6662 

+17  25  35.6 

+2^463 

22 

81 

I.L. 

2  67    5.71 

2.12778 

66.66 

+18  52  38.1 

+269870 

23 

82 

I.U. 

3  28  59.15 

2.12915 

66.81 

+20    4  12.4 

+  260255  ' 

23 

82 

I.L. 

3  50  55.54 

2.12953 

66.88 

+20  59  427 

+2.37420  1 

24 

83 

I.  U. 

4  17  61.89 

2.12908 

66.88 

+21  38  481 

+2.187T2 

24 

83 

I.L. 

4  44  44.89 

2.12759 

66.79 

+29    1  19.4 

+1.85242 

25 

84 

Lu. 

5  11  30.75 

2.12513 

66.62 

+22    7  21.0 

—1.04336 

25 

84 

I.L. 

5  38    5.94 

2.12169 

66.36 

+21  57    7.9 

— lJ959e6 

26 

85 

I.U. 

6    4  27.37 

2.11753 

66.04 

+21  31    5.1 

— 2J22707  ; 

26 

85 

I.L. 

6  30  32.67 

2.11261 

65.68 

+20  49  46.8 

-9.38661 

27 

86 

I.tr. 

6  56  20J32 

2.10765 

65J96 

+19  63  53.0 

—2.49831  ' 

27 

86 

I.  L. 

7  21  49.36 

2.10243 

64.85 

+18  44    9.2 

-268197 

28 

87 

I.U. 

7  47    0.45 

2.09740 

64.44 

+17  21  26.3 

—2.64799 

28 

87 

I.L. 

8  11  54.71 

2.09279 

64.07 

+15  46  38.0 

—2.70132 

29 

88. 

1.0. 

8  36  34.38 

2.08895 

63.74 

+14    0  40.9 

-2.74509  1 

29 

88 

I.L. 

9    1    2.45 

2.08607 

63.49 

+19    4  34.6 

-2.78116 

30 

89 

I.U. 

9  25  22.70 

2.08447 

63.33 

+  9  59  227 

—2.81078 

30 

89 

I.L. 

9  49  3965 

2.08422 

63iW 

+  7  46  13.0 

—2.83480  ; 

31 

90 

I.U. 

10  18  57.86 

2.08551 

63.34 

+  5  26  18.8 

—2.85377 

31 

90 

I.  L. 

10  38  23.08 

2.08846 

63.52 

+  3    1    0.1 

-2.a6786  1 

April  1 

91 

I.D. 

11    8    0.90 

2.09311 

63.85 

+  0  31  44.6 

-9.87706  ' 

1 

91 

I.L. 

11  27  57.30 

2.09948 

64i» 

.      —  1  59  49.9 

— 2iJ8121 

2 

92 

I.U. 

11  58  18.31 

2.10741 

64.89 

—  4  31  55J2 

—2.87987  > 

2 

93 

I.L. 

12  19    9.87 

2.11681 

65.61 

—  7    2  31.4 

—2.87248 

3 

93 

II.U. 

12  47  50.49 

2.12746 

66.44 

—  9  29  27.1 

—2.85828 

4 

94 

n.L. 

13  16    1.15 

2.13899 

67.36 

—11  50  21.0 

—9.83568 

4 

94 

II.  U. 

13  42  66.89 

2.15100 

68.34 

—14    2  39.6 

—9.80324 

5 

95 

11.  Lw 

14  11  39.85 

2.16304 

69.35 

—16    3  46.1 

—9.75829 

5 

95 

II.  U. 

14  41  10.29 

2.17455 

70.3S 

—17  51     1.4 

-2.6S«e2 

6 

96 

U.L. 

15  U  25.93 

2.18484 

71iM 

—19  21  blB 

-9.61180 

6 

96 

n.r. 

15  42  21.54 

2.19340 

72.00 

—20  33  567 

—9.49149  j 

7 

97 

II.  L. 

16  13  49.20 

2.19068 

72.55 

—21  25  18.2 

—2.30596  '  • 

7 

97 

n.u. 

16  45  38.62 

2i»333 

72.89 

—21  54  267 

— liM680  ' 

8 

98 

ILL. 

17  17  37.77 

2i»407 

73.04 

—22    0  31.8 

+1.44420  1 

8 

96 

ILu. 

17  49  33.81 

2ii0194 

72.92 

-21  43  22.1 

+9J565S| 

9 

99 

n.L. 

18  21  14.49 

2.19720 

7269 

-21    3  275 

+2.40634 

9 

99 

ILu. 

18  52  29.38 

2.19013 

71.96 

-20    1  54.3 

+965546 

10 

100 

ILL. 

19  23  10.42 

2.18144 

71J21 

—18  40  217 

+2^734 

10 

100 

ILu. 

19  53  12.39 

2.17158 

70.33 

—17    0  51.6 

+9.73124 

U 

101 

n.L. 

90  22  32.99 

2.16134 

69.46 

—16    5  40.4 

+9.78623 

11 

101 

n.u. 

90  51  12.56 

2.16122 

68.61 

—12  57  107 

+9.89707  1 

12 

102 

ILL. 

21  19  13.42 

2.14167 

67.81 

—10  37  52.6 

+9.85694 

12 

102 

n.u. 

21  46  3967 

2.13319 

67.10 

—  8  10  14.9 

+9037799 

13 

103 

ILL. 

22  13  36J26 

2.12597 

66.49 

—  5  36  405 

+9.89146 

13 

103 

ILu. 

22  40    9Sgt 

2.12034 

66.01 

—  2  59  29.0 

+9.89698 
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7  26  13.85 
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8  15  51.35 

8  40  13.44 

9  4  22.40 
928  22.83 

9  52  19.94 
10  16  19.50 

10  40  27.78 

11  4  51.43 
II  29  37.33 

11  44  52.53 

12  20  44.12 

12  47  18.76 

13  14  42.16 

13  42  59.00 

14  12  12.05 

14  44  43.92 

15  15  48.87 

15  47  40.33 

16  20  7.94 

16  52  58.26 

17  25  55.86 

17  68  44.73 

18  31  10.16 

19  2  59.92 

19  34  5J28 

20  4  21.15 

20  33  46.04 

21  2  21.53 
21  30  11.42 


Loorftlim 

ftdowl 
Time 

Hood's 
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iioafor 

Iboorof 

of 

Semi. 

diAOMler 

p«dng 

LonglCiule. 

tlM 

MCTidkn. 

2.11641 

65.66 

2.11397 

65.44 

2.11317 

65.34 

2.11371 

65.37 

2.11535 

65.49 

2.11790 

65.67 

2.12100 

65.90 

2.12424 

66.16 

2.12730 

66.42 

2J2968 

66.65 

2.13162 

66.81 

2.13232 

66.90 

2.13191 

66.90 

2.13011 

66.80 

2.12700 

66.60 

2,12280 

66.30 

2.11767 

65.92 

2.11177 

65.50 

2.10554 
2.09927 

65.04 
64.57 

2.09325 

64.12 

2.08792 

63.71 

2.08346 

63.36 

2.08023 

63.11 

2.07846 

G2.97 

2.07839 

02.96 

2.06012 

63.04 

2.06386 

6359 

2.06952 

63.69 

2.09709 

6452 

2.10660 

64.92 

2.11777 

65.76 

2.13083 

66.70 

2.14396 

67.78 

2.15815 

68.92 

2.17214 

70.08 

2.18540 

71.19 

2.10722 

7251 

2J2r672 

73.06 

2.21339 

73.67 

2J31666 

74.00 

251659 

74.02 

251291 

73.74 

2J2C621 

73.16 

2.19697 

72.37 

2.18589 

71.47 

2.17377 

70.48 

2.16131 

69.45 

2.14922 

68.47 

2.13799 

67.56 

Lonrftlim 
T^Stkmor 

Moan's 

tar 

Ihoorof 

Looflfcad*. 

-0V58:3 

+2.89881 

-4-  2  16  41.8 

+2J^J358 

+  4  51  25.9 

+2j?«221 

H-  7  21  12.5 

+2.86494 

-»-  9  44  ao 

+2.84135 

-hll  58  17.5 

+2.81049 

+14    2    5.9 

+2.77117 

+15  53  58.4 

+2.72200 

H-17  32  32.0 

+2.66032 

+18  56  365 

+2.58259 

+20    5  15.6 

+2.48205 

+20  57  49.3 

+2.34555 

+21  33  515 

+2.14114 

+21  53  11.5 

+1.74084 

+21  55  563 

—1.43616 

+21  42  25.8 

-2.03048 

+21  13  11.0 

-256569 

+20  28  54.0 

—2.41130 

+19  30  22.9 

—2.51406 

+18  18  31.4 

-2.59199 

+16  54  15.3 

—2.65396 

+15  18  32.5 

—2.70377 

+13  32  21.5 

—2^^4478 

+11  36  41.6 

—2.77850 

+  9  32  33,1 

—2.80629 

+  7  20  58.3 

-2.82908 

+  6    3    2.0 

—2.84724 

+  2  39  565 

—2.86089 

+  0  12  585 

—2.87039 

—  2  16  25.3 

—2.87533 

—  4  46  35.1 

-2.87488 

—  7  15  37.1 

—2.86857 

—  9  41  23i) 

—2.85545 

—12    1  31.3 

-2.83388 

—14  13  20.4 

-2.80181 

—16  13  59.9 

-2.75624 

—18    0  32.8 

—2.60240 

—19  30    3.6 

—2.60249 

—20  39  50.7 

-2.47063 

—21  27  37.9 

-255718 

-21  51  46.7 

—1.77815 

-21  51  26.5 

+1.80072 

—21  26  38.6 

+256487 

—20  38  15.1 

+2.47491 

—19  27  52.3 

+2.60574 

-17  57  40.9 

+2.69573 

—16  10  135 

+2.76037 

—14    8  12.1 

+2.80746 

—11  54  22.6 

+2.84144 

-  9  31  24.6 

+2.86525 
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d 
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h    m    • 
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66.76 
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10 

130 

II.  u. 

22  23  57.41 
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—  4  28    35 
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11 
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n.  L. 

22  50    7.08 
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65.58 
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11 
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23  15  57.39 
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12 

132 

U.L. 

23  41  35.29 
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12 
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64.90 
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+2.86768 

13 
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0  32  39.76 
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H-  8  11  40.9 

+2.84845 

13 
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II.  u. 
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2.10887 

65.05 

-4-10  28  52.8 

+2.82296 

14 
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ILL. 

1  24    467 

2.11203 

6557 

-4-12  37  15.8 

+2.79063 

14 
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II.  U. 

1  50    4.46 

2.11584 

65.54 

-i^U  35  18.5 

+2.74970 

15 
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2  16  18.55 

2.11989 

65.84 
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15 
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2  42  47.33 

2.12378 

66.13 

+17  54  49.9 

+2.63501 

16 
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ILL. 

3    9  29.63 

2.12717 

66.39 

-4-19  13  51.3 

+2.55378 

16 

137 

Lu. 

3  34    9.79 

2.12969 

66.58 

-4-20  17  43.6 

+2.44730  1 

17 

137 

Ll. 

4    1  10.18 

2.13108 

66.70 

^-21    6  42.7 

+259962 

18 

138 

Lu. 

4  28  13.33 

2.13108 

66.71 

-4-21  37  20.3 

+2.06774 

18 

138 

Ll. 

4  55  13.97 

2.12963 

66.61 

-4-21  52  24.8 
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19 
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Lu. 

5  22    6.59 

2.12665 

66.41 

-h21  51    0.5 

—1.67934  , 

19 
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Ll. 

5  48  45.98 

.    2.12235 

66.12 
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20 
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Lu. 
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-4-21    0  19.8 
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j 

20 
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2.06354 
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8  45  18.49 
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.     2J22814 

74.97 

—21  49  435 

+1.87390 

2 

153 

n.u. 

18    1  58J26 

252541 

74.79 

-21  21  54.5 

+2.30654 

3 

154 

ILL. 

18  35  21.84 

2.21924 

7459 

—20  29    7.3 

+2J>1Q85 

3 

154 

ILu. 

19    8    9.81 

250994 

73.48 

—19  13    4.8 

+2.63790 

4 

155 

ILL. 

19  40  10.73 

2.19835 

7248 

—17  36  14.3 

+2.72544 

4 

155 

n.u. 

90  11  17.61 

2.18534 

71.39 

—15  41  32.6 

+2,78729  1 

J»IOON   CULMINATIONS,    1863.     311 


WASHINGTON  MERIDIAN. 

Locutttim 
TaSttonof 

ftdOWl 

TinM 

of 

Bemi- 

diameter 

Locarftfam 
Tariatkmof 

IfMa 

Soltf 

Sklaiwl 
Date. 

Limb 
aod 

Appmot 
Bight  AaotiMkm 

Mood's 
Right  Awen- 

Dedioattoii. 

Moon't 

Date. 

Tnoiit. 

InTlnM. 

atoll  for 

tor 

Ihoorof 

Maridkn. 
70*56 

Ihoorof 

LongltiMle. 

LoDgltode. 

Jane    5 

d 
156 

II.  L. 

h    m    • 
20  41  27.64 

2.17167 

-13^32'  10.9 

+2.83123 

5 

156 

n.u. 

21  10  41.78 

2.15812 

69.17 

—11  11  22.3 

+2.86181 

6 

157 

ILL. 

21  39    3.73 

2.14551 

68.15 

—  8  42  10.8 

+2.88197 

6 

157 

II.  U. 

22    6  39.18 

2.13421 

67i25 

—  6    7  28.7 

+2.89365 

7 

1 

158 

U.L. 

22  33  35.14 

2.12460 

66.50 

—  3  29  52.6 

+2.89841 

7 

158 

n.u. 

22  50  59.11 

2.11691 

65.80 

—  0  51  42i> 

+2.89688 

8 

159 

11.  L. 

23  25  58.89 

2.11123 

65.45 

+  1  44  54.4 

+2.88986 

8 

159 

n.u. 

23  51  41.92 

2.10752 

65.15 

^-  4  18    5.8 

+2.87758 

i        ^ 

160 

II.  L. 

0  17  15.33 

2.10571 

64.99 

.     +  6  46    8.1 

+2.86012 

9 

161 

n.u. 

0  42  45.56 

2.10568 

64.96 

^-  9    7  26.5 

+2.83709 

10 

161 

II.  L. 

1    8  18.19 

2.10704 

65.05 

-hU  20  32.6 

+2.80799 

10 

162 

II.  u. 

1  33  57.87 

2.10958 

65.22 

H-13  24    3.6 

+2.77189 

11 

162 

II.  L. 

1  59  48.06 

2.11291 

65.45 

-4-15  16  41.4 

+2.72743 

11 

163 

n.u. 

2  25  50.96 

2.11661 

65.70 

+16  57  13.1 

+2.67253 

12 

163 

n.L. 

2  52    7.42 

2.12034 

65.96 

+18  24  32.0 

+2.60397 

12 

164 

n.u. 

3  18  36.81 

2.12365 

66.19 

-hl9  37  38.4 

+251667 

13 

164 

n.L. 

3  45  17.11 

2.12623 

66.37 

+20  35  42.6 

•  +2.40047 

13 

165 

n.u. 

4  12    5.04 

2.12772 

66.47 

+21  18    5.4 

+2ia536 

14 

165 

II.  L. 

4  38  5623 

2.12798 

66.47 

+21  44  21.6 

+1.95751 

14 

166 

n.u. 

5    5  45.66 

2.12678 

66.37 

+21  54  20J2 

+0.95999 

15 

166 

I.  L. 

5  30  15.64 

2.12415 

66.16 

+21  48    5.9 

—1.85345 

16 

167 

I.  u. 

5  56  46i29 

2.12008 

65.85 

+21  25  58.2 

—2.17479 

16 

167 

I.L. 

6  23    0.26 

2.11484 

65.45 

+20  48  30.3 

—2.35100 

17 

168 

I.  u. 

6  48  53.51 

2.10867 

64.99 

+19  56  27.6 

—2.47016 

17 

168 

I.L. 

7  14  23.75 

2.10189 

64.48 

+18  50  45.0 

—255756 

18 

169 

I.U. 

7  39  29.51 

2.09475 

63.97 

+17  32  24.0 

—2.62493 

18 

160 

I.L. 

8    4  10.84 

2.08768 

63.46 

+16    2  30.7 

—2.67791 

19 

170 

I.U. 

8  28  28.89 

2.08106 

62.99 

+14  22  13.1 

-2.72069 

19 

170 

I.L. 

8  52  26.08 

2.07529 

62.59 

+12  32  40.0 

—2.75510 

20 

171 

I.U. 

9  16    5.82 

2.07063 

62.27 

+10  34  50.6 

-2.78304 

20 

171 

I.L. 

9  39  32.46 

2.06740 

G2.06 

+  8  30  18.8 

—2.80557 

21 

172 

I.U. 

10    2  51.09 

2.C6592 

61.97 

+  6  19  43.6* 

—2.82336 

21 

172 

I.L. 

10  26    7.47 

2.06618 

G2.01 

+  4    4  19.8 

—2.83701 

22 

173 

I.  U. 

10  49  28.02 

2.C6860 

G2.21 

+  1  45  14.2 

-2.84685 

22 

173 

I.L. 

11  12  59.54 

2.07324 

62.59 

—  0  36  24.1 

—2.85279 

23 

174 

I.U. 

11  36  49.40 

2.06001 

63.08 

—  2  59  21.5 

—2.85483 

23 

175 

I.L. 

12    1    5.16 

2.08895 

63.75 

—  5  22  17.6 

—2.85252 

24 

175 

I.U. 

12  25  54.71 

2.10010 

64.59 

—  7  43  42.7 

—2.84546 

24 

176 

I.L. 

12  51  25.91 

2.11304 

65JS7 

—10    1  55.3 

—2.83250 

23 

176 

I.U. 

13  17  46.37 

2.12762 

66.70 

—12  14  59.2 

—2.81217 

25 

177 

I.L. 

13  45    3.05 

2.14339 

67.94 

—14  20  42.6 

—2.78260 

26 

177 

I.U. 

14  13  21.60 

2.15978 

69.27 

-16  16  36.8 

—2.74079 

26 

178 

I.L. 

14  42  45.79 

2.17603 

70.60 

—17  59  57.9 

-2.68179 

27 

178 

I.U. 

15  13  16.43 

2.10165 

71.90 

—19  27  52.2 

—259768 

27 

179 

I.L. 

15  44  50.76 

2ii0666 

73.08 

—20  37  23.0 

-2.47232 

28 

179 

I.U. 

16  17  21.70 

8Jn693 

74.06 

—21  25  43.5 

-2ii6621 

28 

180 

I.L. 

16  50  37.75 

2.22505 

74.76 

—21  50  325 

—1.79414 

29 

180 

I-U. 

17  24  23.54 

2J22946 

75.14 

—21  50    7.5 

+1.82471 

.       29 

181 

I.L. 

•    17  58  21.14 

2.22978 

75.16 

—21  23  43.8 

+2.29445 

•       30 

181 

U.  U. 

18  34  41.68 

2.22629 

74.84 

—20  31  37.2 

+2.50939 

i 
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LonrithB 
Tarifttlonof 

Sideml 
Time 

ct 
SmdI. 

dluneter 

Locutthm 
▼AOoaor 

HMD 

Bkteraal 

Limb 

AM»mit 

MooQ't 

Mooo^t 

Solar 
Date. 

Dftto. 

■Dd 

Tniult. 

la  Cm*. 

KlgtltAMMI- 

flkmfor 

fbr 

1  hoar  of 

llOTidkii. 
74.36 

IbooroT 

Loogltod*. 

Loafitad*. 

July     1 

d 
182 

ir.L. 

h    m    • 
19    8    7.37 

2.21921 

—19  15    ^.0 

+2.64405 

1 

182 

II.  u. 

19  40  54.45 

2i»955 

73.38 

—17  36  27.1 

+2.73566  , 

2 

183 

II.  L. 

20  12  53.18 

2.19780 

72.37 

—15  38  3a4 

+2i)0078  . 

2 

183 

II.  XT. 

20  43  58.10 

2.18498 

71.29 

—13  24  47.9 

+2.84674 

3 

184 

n.L. 

21  14    788 

2.17188 

70.21 

—10  58  41.7 

+2.87819 

S 

184 

n.u. 

21  43  24.45 

2.15921 

69.19 

—  8  23  45.0 

+2.89836 

4 

185 

II.  L. 

23  11  52.23 

2.14753 

68.25 

—  5  43  15.4 

+2.90915 

4 

185 

n.r. 

22  39  37.29 

2.13723 

67.45 

—  3    0  14.1 

+2i)1211 

5 

186 

II.  L. 

.     23    6  4659 

2.12859 

66.80 

—  0  17  23.1 

+  2.90835 

5 

186 

II.  u. 

23  33  27.46 

2.12199 

66i28 

+  2  22  55.2 

+289653 

6 

187 

n.  L. 

23  59  47.19 

2.11724 

65.89 

+  4  58  36.4 

+2.88295  1 

6 

188 

II.  u. 

0  25  52.80 

2.11414 

65.69 

+  7  27  50.6 

+2.86175 

7 

188 

II.  L. 

0  51  50.49 

2.11271 

65.59 

+  9  49    2.0 

+2.83466 

7 

189 

II.  u. 

1  17  46.81 

2.11284 

65.56 

+12    0  45.3 

+2.80128  , 

8 

189 

n.L. 

1  43  43.43 

2.11397 

65.66 

+14    1  43.9 

+2.76043  1 

1 

8 

.    190 

n.ir. 

2    9  46.75 

2.11581 

65.80 

+15  50  49.3 

+2.71094  ' 

9 

190 

II.  L. 

2  35  58.07 

2.11829 

65.96 

+17  27    0.0 

+2.65033 

9 

191 

II.  u. 

3    2  18.41 

2.12083 

66.13 

+18  49  20.9 

+257495  ( 

10 

191 

II.  L. 

3  28  47.49 

2.12304 

66.28 

+19  57    5.7 

+2.47870 

10 

192 

11.  u. 

3  55  23.80 

2.12470 

66.38 

+20  49  36J3 

+2.34904 

11 

192 

n.  L. 

4  22    4.61 

2.12545 

66.41 

+21  26  24.0 

I 
+2.15863 

11 

193 

II.  u. 

4  48  46.36 

2.12513 

66.35 

+21  47  12.3 

+1.80516  1 

12 

193 

II.  L. 

5  15  24.83 

2.12365 

GS30 

+21  51  56.8 

.— 1J31112 

12 

194 

n.u. 

5  41  55.54 

2.12097 

65.97 

+21  40  46.f 

^isnsn 

13 

194 

II.  L. 

6    8  14.01 

2.11701 

65.64 

+21  14    1.2 

— 2J23497 

1 

13 

195 

n.ir. 

6  34  16.31 

2.11196 

65J23 

+20  32  15.9 

—2.38924 

14 

195 

II.  L. 

6  59  59.23 

2.10619 

64.77 

+19  36  14.9 

—2.49729 

14 

196 

n.u. 

7  25  20.50 

2.09979 

64.30 

+18  26  51.5 

—2.57796 

15 

196 

I.  L. 

7  48  11.38 

2.09311 

63.76 

+17    5    6.9 

—2.64084 

16 

197 

I.  u. 

8  12  47.95 

2.08647 

63.26 

+15  32    6.5 

—2.69114 

1 

16 

197 

I.L. 

8  37    2.63 

2.08023 

62.81 

+13  48  59.8 

—2.73146 

17 

198 

I.u. 

9    0  57.52 

2.07471 

62.41 

+11  56  58.0 

—276382 

17 

198 

I.L. 

9  24  35.62 

2,07015 

63.09 

+  9  57  12.6 

-2.78968 

18 

199 

I.U. 

9  48    0.71 

2.C6689 

61.88 

+  7  50  56.3 

—2.81011  , 

18 

199 

I.L. 

10  11  17.38 

2.06510 

61.77 

+  6  39  17.7 

—2.82571 

19 

200 

I.U. 

10  34  30.80 

2.06506 

61.79 

+  3  23  315 

—2.83706 

19 

200 

I.L. 

10  57  46.71 

2.06685 

61.95 

+  1    4  48.0 

—2.84444 

20 

201 

I.U. 

11  21  U30 

2.07063 

63i» 

—  1  15  38.7 

—2^783 

20 

201 

I.L. 

11  44  51.14 

2.07642 

63.70 

—  3  36  31.9 

—2.84714  ' 

21 

202 

I.U. 

12    8  53.15 

2.08426 

63.31 

—  5  56  30.8 

—2.84213 

21 

203 

I.L. 

12  33  24.47 

2.09402 

64.07 

—  8  14    7.8 

-2.83224 

23 

203 

I.U. 

12  58  32.25 

2.10548 

64.96 

—10  27  46iJ 

-2.81652 

22 

204 

I.L. 

13  24  23.42 

2.11873 

66.00 

—12  35  41.5 

—2.79383 

23 

204 

I.U. 

13  51    4.45 

2.13309 

67.13 

—14  35  54.6 

-2.76236 

23 

205 

I.L 

14  18  40.79 

2.14814 

68.35 

—16  26  15.3 

-2.71865 

24 

205 

I.U. 

14  47  16.41 

2.16352 

69.61 

—18    4  22.2 

—2.65863 

24 

206 

I.L. 

15  16  53.09 

2.17837 

70.84 

—19  27  44.5 

—2.57496 

25 

206 

I.U. 

15  47  29.71 

2.19209 

71.99 

.      -20  33  48.0 

—2.45150 

25 

207 

I.L. 

16  19    1.73 

2JW388 

73.99 

—2120    3.7 

-2.25052 

26 

207 

I.  U. 

16  51  20.91 

2i21315 

73.78 

-21  44  19.3 

—1.80010 

MOON  CULMINATIONS,    1863.     313 


WASHINGTON  MERIDIAN, 

• 

LooritluD 
T«£tionor 

Time 

of 

Bani- 

dlAmeter 

Logarithm 
Tariatkmof 

Mmi 

flMaTCMl 

Limb 

Apparant 

Moon's 

MOOB*t 

Solar 
Date. 

OMWIVHl 

■Dd 

Tmult 

Bight  AMendon 

Bight  Ammi- 
rionfor 

DeelinUioD 
for 

1  hoar  of 

Meridiui. 

1  hour  of 

LoDgitado. 

Loogitado. 

Jul  J  26 

d 

208 

I.L. 

h    m    • 
17  24  15.48 

2J31929 

74'.30 

-21  44  51  0 

+1.77012 

27 

208 

I.  u. 

17  57  31.01 

2i22204 

74.51 

—21  20  37.0 

+2Ja6423 

27 

209 

I.L. 

18  30  51.64 

2JJ2128 

74.42 

—20  31  26.8 

+2.48734 

28 

209 

I.U. 

19    4    1.90 

2J21743 

74.04 

—19  18    5.7 

+2.62816 

28 

210 

I.L. 

19  36  48.07 

2J21059 

73.43 

—17  42  13.3 

+2.72582 

\           29 

210 

I.U. 

20    8  59.39 

2J»178 

72.65 

—15  46  15.8 

+2.79598 

30 

211 

n.L. 

20  42  52.31 

2.19153 

71.77 

—13  33  14.8 

+2.84640 

30 

211 

n.  u. 

21  13  34.34 

2.18064 

70.84 

—11    6  33.4 

+2.88178 

31 

212 

ILL. 

21  43  30.70 

2.16982 

69.94 

—  8  29  44.0 

+2.90501 

31 

212 

n.u. 

22  12  43.73 

2.15951 

69.11 

—  5  46  17.3 

+2.91807 

Ang.   1 

213 

n.L. 

22  41  17.67 

2.15023 

68.38 

—  2  59  335 

+2.92252 

1 

213 

II.  u. 

23    9  17.90 

2.14230 

67.75 

—  0  12  36.7 

+2.91934 

2 

214 

n.  L. 

23  36  50.26 

2.13580 

67iK 

-f-  2  31  45.7 

+2.90917 

2 

215 

ILu. 

0    4    1.05 

2.13082 

66.88 

-f-  5  11    7.9 

+2.89252 

3 

215 

ILL. 

0  30  56.12 

2.12730 

66.64 

+  7  43  22.5 

+2.86937 

3 

216 

ILu. 

0  57  40.85 

2.12529 

66.49 

+10    6  39.1 

+2.83966 

4 

216 

ILL. 

1  24  19.99 

2.12431 

66.44 

H-12  19  23.3 

+2.80279 

4 

217 

ILu. 

1  50  57.33 

2.12424. 

66.45 

H-14  26  15.1 

+2.75781 

6 

217 

ILL. 

2  17  35.65 

2.12483 

66.50 

-1-16    8    6.5 

+2.70337 

5 

218 

n.  u. 

2  44  16.68 

2.12568 

66.57 

H-17  42    0.9 

+2.63688 

6 

218 

n.L. 

3  11    1.00 

2.12652 

66.64 

+19    1  12.1 

+2.55399 

6 

219 

ILu. 

3  37  48.13 

2.12710 

66.67 

+20    5    4.0 

+2.44734 

7 

219 

ILL. 

4    4  36.58 

2.12720 

66.68 

+20  53  10.8 

+2.30231 

7 

220 

ILu. 

4  31  23.90 

2.12652 

66.60 

+21  25  16.8 

+2.08038 

8 

220 

ILL. 

4  58    7.04 

2.12496 

66.45 

+21  41  17.7 

+1.60163 

8 

221 

ILu. 

5  24  42.59 

2.12241 

66ia 

+21  41  19.0 

— 1596R2 

9 

221 

ILL. 

5  51    7.08 

2.11893 

65.90 

+21  25  37.8 

—2.06838 

9 

222 

n.u. 

6  17  17i25 

2.11454 

65.53 

+20  64  41.6 

— 2i»305 

10 

222 

ILL. 

6  43  10.31 

2.10938 

65.10 

+20    9    6.9 

—2.42040 

10 

223 

ILu. 

7    8  44.06 

2.10370 

64.63 

+19    9  38.8 

—2.51940 

11 

223 

n.L. 

7  33  57J22 

2.09767 

64.14 

+17  57    9.8 

—2.59480 

11 

224 

n.u. 

7  58  49.36 

2.09164 

63.65 

+16  32  38.2 

-2.65423 

12 

224 

ILL. 

8  23  21.02 

2.08572 

63.18 

+14  57    7.4 

—2.70179 

12 

225 

n.  u. 

8  47  33.63 

2.08034 

62.76 

+13  11  44J8 

—2.74010 

13 

225 

n.L. 

9  11  29.35 

2.07566 

62.40 

+11  17  38.1 

—2.77109 

14 

226 

Lu. 

9  33    7.01 

2.07192 

62.12 

+  9  16    0.9 

—2.79581 

14 

226 

Ll. 

9  56  39.07 

2.06945 

61.94 

+  7    8    6.1 

—2.81509 

15 

227 

Lu. 

10  20    4.99 

2.06826 

61.85 

+  4  55    8.4 

—2.82952 

15 

227 

Ll. 

10  43  29.39 

2.06867 

61.89 

+  2  38  24.4 

—2.83947 

16 

228 

Lu. 

11    6  57.47 

2.07071 

62.06 

+  0  19  12.5 

—2.84501 

16 

228 

Ll. 

11  30  34.66 

2.07445 

62.36 

—  2    1    6.3 

—2.84633 

17 

229 

Lu. 

11  54  26.74 

2.07994 

62.80 

—  4  21    7.6 

—2.84322 

17 

230 

Ll. 

12  18  39.69 

2.08718 

63.37 

—  6  39  23.4 

—2.83530  ' 

18 

230 

Lu. 

12  43  19.52 

2.09597 

64.06 

—  8  54  20.8 

-2.82206  ; 

18 

231 

Ll. 

13    8  32.17 

2.10633 

64.88 

—11    4  20.1 

-2.80257 

19 

231 

Lu. 

13  34  23J38 

2.11783 

65.80 

—13    7  35.5 

—2.77554 

19 

232 

Ll. 

14    0  57.86 

2.13030 

66.81 

—15    2  14.4 

—2.73905 

20 

232 

Lu. 

14  28  20.08 

2.14333 

67.88 

—16  46  16.5 

—2.69022 

20 

233 

Ll. 

14  56  32.55 

2.15640 

68i)6 

—18  17  33.9 

—2.62438 

21 

233 

Lu. 

15  25  36.07 

2.16897 

70.01 

—19  33  59.1 

—2.53310 

40 


314    MOON  CULMINATIONS,    1863^ 


WASHINGTON  MERIDIAN. 


Solar 


Aug.  21 
22 
22 
23 
23 

24 

24 
25 
25 
26 

26 
27 
27 

28 
29 

29 
30 
30 
31 
31 


Sept. 


1 
1 
2 
2 
3 

3 
4 
4 

5 
5 

6 
6 
7 

7 
8 

8 

9 

9 

10 

10 

II 
11 
12 
13 
13 

14 
14 
15 
15 
16 


d 

234 
234 
235 
235 
236 

236 
237 
237 
238 

238 

239 

239 
240 
240 
241 

241 
242 
243 
243 
244 

244 
245 
245 
846 
246 

947 
247 
248 
248 

249 

249 
250 
250 
251 
251 

252 

252 
253 
253 
254 

254 
255 
255 
256 
257 

257 
258 
258 
259 
259 


limb 

uid 

TnoAt, 


I.L. 
I.  U. 
I.L. 
Lu. 

I.L. 

Lit. 

I.L. 

I.u. 

I.L. 
I.U. 

I.L. 

I.U. 
II.  I. 
HU. 
U.L. 

n.u. 

II.  I. 
II.  U. 
II.  L. 

n.u. 

II.  u. 

II.  L. 

n.u. 

ILL. 

n.u. 

II.  L. 

n.u. 

II.  L. 

ILu. 

n.L. 
n.u. 
n.L. 
n.  u. 

U.L. 

n.u. 
n.L. 

ILu. 

n.L. 

ILu. 

n.L. 
n.u. 

Ll. 
Lu. 
Ll. 

Lu. 
Ll. 
Lu. 
Ll. 
Lu. 


BIghi 
la  Tim*. 


b    m    • 

15  55  29.24 

16  26    8.03 

16  57  25.60 

17  29  12.90 

18  1  1877 

18  33  31J37 

19  5  38.74 

19  37  30.57 

20  8  58J96 

20  39  56.06 

21  10  21.06 

21  40  12.16 

22  11  49J38 

22  40  37.46 

23  9    0.48 

23  37  2.90 
0  4  49.42 
0  32  24.52 

0  59  52.22 

1  27  15.85 

1  54  37.72 

2  21  59.32 

2  49  21.12 

3  16  42.46 

3  44    1.80 

4  11  16.89 

4  38  24.83 

5  5  22.53 
5  32    6.81 

5  58  34.78 

6  24  44.10 

6  50  33i)7 

7  16    0.71 

7  41    6.85 

8  552J{8 

8  30  18.80 

8  54  28.36 

9  18  24.00 
9  42    9.40 

10    5  48.46 

10  28  25.59 

10  53    5.60 

11  14  48.68 

11  38  49.09 

12  3    7.63 

12  27  49.62 

12  53    OJW 

13  18  44.16 

13  45    5.66 

14  12    73S 


Lonrittun 

fllderMl 
Tbna 

BfOOD't 

B%blAM«n. 
akmfor 

9i 

SmdI. 
diameter 

1  boor  of 

p«jtog 

Loogltade. 

tiM 

Ifarldiui. 

2.18061 

70*99 

2.19058 

71.83 

2.19849 

72.54 

2i30396 

72.97 

2ii0670 

73J8 

2J»)675 

73.17 

2J20423 

72.92 

2.19959 

72.48 

2.19323 

71.90 

2.18569 

71.23 

2.17765 

70.53 

2.16955 

69.83 

2.16194 

69i20 

2.15506 

68.62 

2.14928 

68.14 

2.14460 

67.78 

2.14095 

67.52 

2.13852 

67.35 

2.13710 

67.26 

2.13631 

67J23 

2.13606 

67JM 

2.13612 

67iW 

2.13615 

67.30 

2.13580 

67.30 

2.13503 

67il6 

2.13357 

67.16 

2.13121 

66i)8 

2.12805 

66.73 

2.12402 

66.40 

2.11919 

66.00 

2.11388 

65.55 

2.10792 

65.07 

2.10175 

64.58 

2.09566 

64.07 

2.06964 

63.50 

2.06451 

63.17 

2.07983 

62.78 

2.07613 

62.46 

2.07361 

62.24 

2.07229 

62.12 

2.07240 

62.11 

2.07404 

62J21 

2.07726 

62.44 

2.08200 

62.79 

2.08828 

63i27 

2.09601 

63.86 

2.10500 

64.56 

2.11501 

65.37 

2.12584 

66J24 

2.13710 

67.17 

-20  33  2^5 
—21  13  47.3 
—21  33  25.1 
—21  30  55.8 
—21    5  30.4 

—20  16  58.9 
—19  5  53.6 
—17  33  30J2 
—15  41  42.6 
—13  32  57.7 

—11  10    7.8 

—  8  36  20.7 

—  5  54  51.1 

—  3    8  54.3 

—  0  21  39.3 

-f-  2  23  55.7 
H-  5  5  7.2 
+  7  39  27.4 
+10  4  46.2 
+12  19  11.6 

-f-14  21  8.4 
+16  9  17.9 
+17  42  38.8 
+19  0  24.4 
+20    2    2.1 

+20  47  13.8 
+21  15  54.3 
+21  28  10j4 
+21  24  20J2 
+21    4  51.6 

+20  30  20.9 
+19  41  31.5 
+18  39  12.7 
+17  24  18.0 
+15  57  45.1 

+14  20  34J3 
+12  33  483 
+10  38  33.0 
+  8  35  55.8 
+  6  27    7i) 

+  4  13  20.9 
+  1  55  55J2 

—  0  23  48.7 

—  2  44  24.3 

—  5    4  19.1 

—  7  21  65.9 

—  9  35  31.1 
—11  43  15.0 
—IS  43  13J 
—15  33  25^ 


Lofuitbm 
Moon'a 


for 
IboaroT 


—239974 

—2.18016 
—1.64006 
+lJ840eO 
+2^36696 

+2.47666 

+2.61297 
+2.70968 

+2.rao74 

+2.83346 

+2.8n78 
+2.89614 
+2.91434 
+2.92197 
+2.92144 

+2.91336 

+2je9804 
+2.87511 
+2.84559 
+2.80769 

+2.76062 

+2.70298 
+2.63176 
+2.54250 
+2.42690 

+2J26642 

+2,00967 
+131660 
—1.76908  ' 
— 2J3181 

—232000 
—2.44491 
—2.53632 
-2.60693 
— 2.6Se4 

—2.70820 
—2.74504 
—2.77496 
—2.79903 
—2.81784 

—9:83196 
—2.84142 
— 2J84641 
—2.846671 
— 2J84211  I 

— 2JB3216  i 
—2.81616  t 
—2.79300  I 
—2.76131  < 
—2.71876! 
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Lonrithm 
fStionof 

Bidareal 
Tbna 

of 
Semi- 

LoaiHlim 
TariatioaoT 

Solar 

Date. 

limb 

■Dd 

BIfhtAmiulaB 

Moon's 
lUfhfeAio«D. 

Dfdiiiatloo. 

Mote's 
Dedinatkn 

D»to. 

TnadL 

^taTlmt. 

slonfor 

Maridiaii. 

fior 

1  hour  of 

Ibooror 

LoogUoda. 

y.n«gi^4f 

Sept.  16 

d 
260 

Ll. 

h    m    • 
14  39  53.17 

2.14838 

68*11 

-17^l'5l':2 

-2.66202 

17 

260 

I.u. 

15    8  21.73 

2.15930 

69.04 

—18  36  27.5 

-2.58558 

17 

261 

Ll. 

15  37  32.39 

2.16938 

eojdo 

—19  45  16.6 

-2.47928 

18 

261 

Lu. 

16    7  2172 

2.17811 

70.66 

—20  36  29.5 

—2.32098 

18 

262 

Ll. 

16  37  44  23 

2.18512 

7158 

—21    8  31.2 

—2.04179 

19 

262 

Lu. 

17    8  32.48 

2.19011 

71.72 

—21  20    7.1 

-0.72428 

19 

263 

I.L. 

17  39  37.69 

2.19282 

71.96 

—21  10  28.6 

+2.00906 

20 

263 

I.U. 

18  10  50J30 

2.19337 

72.01 

—20  39  17.0 

+2.32162 

20 

264 

I.L. 

18  42    0.57 

2.19167 

71.86 

—19  46  45.7 

+2.49811 

21 

264 

Lu. 

19  13    0.19 

2.18820 

71.55 

—18  33  41.1 

+2.61781 

21 

265 

I.L. 

19  43  41.94 

2.18333 

71.10 

-17    1  20.1 

+2.70526 

22 

265 

Lu. 

20  14  00.68 

2.17728 

70.57 

—15  11  27.1 

+2.77091 

22 

266 

Ll. 

20  43  53.55 

2.17082 

69.99 

—13    6    9.0 

+2.82047 

23 

266 

Lu. 

21  13  19.70 

2.16429 

69.41 

—10  47  50.1 

+2.85717 

23 

267 

Ll. 

21  42  20.06 

2.15818 

68.88 

—  8  19    7.6 

+2.88359 

24 

267 

Lu. 

22  10  57.13 

2.15271 

68.40 

—  5  42  47.0 

+2.90097 

24 

268 

Ll. 

22  39  14.39 

2.14817 

68.00 

—  3    1  37.3 

+2i)1015 

^ 

268 

I.u, 

23    7  15.91 

2.14476 

67.70 

—  0  18  28.4 

+2.91168 

25 

^ 

Ll. 

23  35    6.18 

2.14248 

67.50 

+  2  23  53.4 

+2.90598 

26 

2A) 

n.u. 

0    5    4i24 

2.14117 

67.40 

+  62  47.9 

+2.89301 

27 

270 

n.L. 

0  32  44.33 

2.14088 

67.37 

4-  7  35  44.0 

+2.87259 

27 

271 

ILu. 

1    0  24.71 

2.14133 

67.42 

-hlO    0  21.8 

+2.84436 

28 

271 

n.L. 

1  28    7.63 

2.14214 

67.50 

-(-12  14  34.9 

+2.80744 

28 

272 

ILu. 

1  55  54.33 

2.14323 

67.61 

H-14  16  32.4 

+2.76070 

29 

272 

ILL. 

2  23  44.89 

2.14414 

67.72 

+16    4  41.0 

+2.70237 

29 

273 

n.u. 

2  51  38J23 

2.14457 

67.79 

H-17  37  45.1 

+2.62923 

30 

273 

H.L. 

3  19  32.18 

2.14438 

67.80 

H-18  54  46.5 

+2.53642 

1            30 

274 

II.  u. 

3  47  23.58 

2.14317 

67.75 

H-19  55    7J2 

+2.41409 

1  Oct     1 

274 

ILL. 

4  15    8.67 

2.14104 

67.61 

+20  38  28.7 

+2iM095 

1 

275 

ILu. 

4  42  43.40 

2.13783 

67.38 

+21    4  48.5 

+1.96100 

2 

275 

n.L. 

5  10    3.62 

2.13344 

67.06 

+21  14  19.3 

+0.79309 

^ 

276 

n.u. 

5  37    5.48 

2.12808 

66.65 

+21    7  28.0 

—1.87058 

3 

276 

ILL. 

6    3  45i)2 

2.12192 

66.18 

+20  44  52.4 

—2.17915 

3 

277 

ILu. 

6  30    2.61 

2.11514 

65.66 

+20    7  19.0 

—2.34080 

4 

277 

ILL. 

6  55  54i29 

2.10606 

65.11 

+19  15  40J8 

-2.46517 

4 

278 

ILu. 

7  21  21.71 

2.10096 

64.56 

+18  10  52.9 

—2.55046 

5 

278 

ILL. 

7  46  22.65 

2.09409 

64.01 

+16  53  55.6 

—2.61649 

5 

279 

ILu. 

8  11     1.89 

2.08775 

63.52 

+15  25  48.3 

—2.66915 

6 

279 

ILL. 

8  35  20.98 

2.08221 

63.08 

+13  47  31^  J 

L     —2.71189 

6 

290 

U.U. 

8  50  23i?7 

2.07773 

62.71 

+12    0 

^^^74685 

7 

280 

n.L. 

9  23  12.71 

2.07449 

G2.43 

+10  / 

^^^ 

7 

281 

ILu. 

9  46  53.75 

2.07266 

6236 

+  8/ 

6 

281 

n.L. 

10  10  31J28 

2.07232 

62J20 

+  f 

8 

282 

ILu. 

10  34  10.51 

2.07368 

62.26 

+/ 

9 

282 

ILL. 

10  57  56.86 

2.07668 

62.46 

9 

283 

n.u. 

11  21  55.97 

2.08142 

G2.77 

/ 

^^601 

10 

283 

n.L. 

11  46  13.54 

2.08775 

63J22 

10 

284 

ILu. 

12  10  55.17 

2.09563 

63.79 

^.*/ 

—2.84131 

11 

285 

n.L. 

12  36  eae 

2.10483 

64.47 

^                 ^    4.8 

—2.83075 

11 

285 

Lu. 

12  59  41.35 

2.11514 

e5.2P 

-10    7    7.3 

-2.81342 

316    JMOON  CULMINATIONS,    1863. 


WASHINGTON  MERIDIAN. 

Logaritbm 
TaiialUmof 

Oderaal 
Timo 

Lonrltfam 
TariaUonoT 

HMD 

SUsraal 

Umb 

Appsrrat 

Moon's 

of 
diameter 

Moen^f 

Solar 
Bate. 

Date. 

and 
TiaoBlt. 

Blghi  ABoniilon 
inTlnM. 

mgtxtAumor 
Blonfbr 

fior 

1  boor  of 

pajjdog 
Meridian. 

IbonroT 

Longltod*. 

Loogitoda. 

Oct.   12 

d 
286 

I.L. 

b    m    • 
13  26    4.00 

2.12630 

66.13 

—12  13  63.2 

—2.78819 

13 

286 

I.  U. 

13  53    8.71 

2.13789 

67.04 

—14  12  14.3 

—2.75360  1 

13 

287 

I.L. 

14  20  57.42 

2.14947 

68.01 

—15  59  57.4 

— 2.7geo8 

14 

287 

I.U. 

14  49  30.58 

2.16059 

68.95 

—17  34  47.8 

—2:64170 

14 

288 

I.L. 

15  18  46.51 

2.17085 

69.82 

—18  54  35J2 

—2.55362 

15 

288 

I.U. 

15  48  41.19 

2.17943 

70.58 

—19  57  17.5 

-2.42788 

15 

289 

I.L. 

16  19    8.48 

2.18611 

71.18 

—20  41  11.4 

— 2J23093 

16 

289 

I.U. 

16  50    0.11 

2.19064 

71.61 

—21    4  54.7 

—1.82302 

16 

290 

I.L. 

17  21    6.40 

2.19277 

71.82 

—21    7  34.7 

+1.60293  , 

17 

290 

I.U. 

17  52  16.93 

2.19243 

71.82 

-20  48  51.8 

+2a6682 

17 

291 

T.  L. 

18  23  21.54 

2.18983 

71.61 

—20    8  595 

+2.40002  ' 

18 

291 

I.U. 

18  54  10.95 

2.18523 

71.26 

—19    8  42.5 

+2.54464  j 

18 

292 

I.L. 

19  24  37.98 

2.17904 

70.75 

—17  49  17.1 

+2.64570 

19 

292 

I.U. 

19  54  37.41 

2.17202 

70.19 

—16  12  21.9 

+2.72026 

19 

293 

I.L. 

^  20  24    6.71 

2.16447 

69.52 

-14  19  53.2 

+2.77651 

20 

293 

I.U. 

20  53    5.29 

2.15694 

68.88 

—12  14    0.3 

+2.81893 

20 

294 

I.L. 

21  21  34.73 

2.14986 

68J29 

—  9  57    0.3 

+2.85050 

21 

294 

I.U. 

21  49  38.13 

2.14373 

67.76 

—  7  31  16.5 

+2.87303 

21 

295 

I.L. 

22  17  19.77 

2.13874 

67.31 

—  4  59  12.0 

+2.88770 

22 

295 

I.U. 

22  44  44.60 

2.13507 

66.98 

-  2  23  ll.» 

+2.69628 

22 

296 

I.L. 

23  11  58.02 

2.13277 

66.78 

+  0  14  19.4 

+2.89621 

23 

296 

I.U. 

23  3^    5.38 

2.13191 

66.68 

-+•  2  50  58.8 

+2.89054 

23 

297 

I.  L. 

0    6  11.75 

2.13232 

66.68 

+  5  24  27.0 

+2.87827  1 

24 

298 

I.  U. 

0  33  21i>5 

2.13383 

66.77 

H-  7  52  27.5 

+2A5892 

24 

298 

I.L. 

1    0  38.40 

2.13615 

66J)3 

+10  12  49.4 

+2^)3202  1 

25 

299 

I.U. 

1  28    4.85 

2.13890 

67.14 

-1-12  23  29.3 

+2.79©! 

25 

299 

ILL. 

1  57  56.88 

2.14176 

67.37 

+14  22  34.5 

+2.75003 

26 

300 

II.  U. 

2  25  45.27 

2.14442 

67.58 

+16    8  23.4 

+2.69306 

27 

300 

II.  L. 

2  53  42.64 

2.14635 

67.77 

+17  39  30.3 

+2.61988 

27 

301 

n.u. 

3  21  45.91 

2.14737 

67.87 

+18  54  47.1 

+2.52550  1 

28 

301 

11.  L. 

3  49  50.85 

2.14718 

67.88 

+19  53  24.7 

+2.39872 

28 

302 

II.  U. 

4  17  52.32 

2.14557 

67.78 

+20  34  55.0 

+251577 

29 

302 

ILL. 

4  45  44.74 

2.14251 

67.56 

+20  59    9.7 

+1.89409 

29 

303 

ILu. 

5  13  22.63 

2.13802 

ersu 

+21    6  19.9 

-0.78888  1 

30 

303 

ILL. 

5  40  40.83 

2.13220 

66.82 

+20  56  54.4 

—1.94191 

30 

304 

n.u. 

6    7  35.14 

2.12529 

66.30 

+20  31  35.1 

—251717 

31 

304 

ILL. 

6  34    2.49 

2.11760 

65.73 

+19  51  15.7 

—2.37570  ■ 

31 

305 

ILu. 

7    0    1.14 

2.10948 

65.12 

+18  56  56.4 

—2.48401  1 

Nov.    1 

305 

ILL. 

7  25  30.66 

2.10123 

64.52 

+17  49  41i) 

—2.56418 

1 

306 

ILu. 

7  50  31.85 

2.09332 

63.94 

+16  30  38.8 

—2.62623 

2 

306 

n.L. 

8  15    6.76 

2.08600 

63.40 

+15    0  53.1 

—2.67549 

2 

307 

ILu. 

8  39  18.42 

2.07958 

62.92 

+13  21  29.6 

—2.71545  1 

3 

307 

ILL. 

9    3  10.74 

2.07438 

62.52 

+11  33  31.0 

—2.74779 

3 

308 

ILu. 

9  26  48.36 

2.07063 

62.23 

+  9  37  58.2 

—2.77451 

4 

306 

n.L. 

9  50  16.51 

2.06868 

62.06 

+  7  35  51.7 

—2.79606 

4 

309 

ILu. 

10  13  40.83 

2.06834 

62.02 

+  5  28  11.9 

—9.81325 

5 

309 

ILL. 

10  37    7.36 

2.06997 

62.12 

+  3  16    1.1 

—2.82634  ' 

5 

310 

n.  u. 

11    0  42.41 

2.07354 

62.35 

+  1    0  24J2 

— 2.83S5S 

6 

310 

ILL. 

11  24  32.50 

2.07914 

62.73 

—  1  17  27.5 

-2.84062 

6 

311 

n.  u. 

11  48  44.26 

2.08661 

63J25 

—  3  36  16i2 

-2.84139 
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Lofutthm 
TarUtlonof 

SkSefwl 
Time 

of 
SmdI. 

Lonrithm 
T»£tkmof 

Mm 

flldonwi  1 

Umb 

AppMmt 

Moon's 

Moon's 

Bote 

IM*. 

Mid 

RIcht  ABoniilon 

Bight  Akmi- 

1      ^ 

TnoAt, 

inTlnM. 

■kmlbr 
1  hour  of 

VrntarnvKw 

MOTidkn. 

for 
Ihoorof 

1 
1 

Looglted*. 

Longitod*. 

Not.    7 

d 
312 

n.L. 

h    m    • 
12  13  24.37 

2.09587 

63.91 

--5V3^'.5 

—2.83729 

7 

312 

II.  U. 

12  38  39.13 

2.10670 

64.71 

—  8  10  43.3 

—2.82758 

8 

313 

n.L. 

13    4  34.47 

2.11880 

65.61 

—10  22  51i) 

-2.81115 

8 

313 

II.  U, 

13  31  15.62 

2.13184 

66.61 

—12  23  56.8 

—2.78644 

9 

314 

ILL. 

13  58  46.60 

2J4536 

67.67 

—14  26  42.5 

—2.75125 

9 

314 

n.u. 

14  27    9.72 

2.15872 

68.74 

—16  13  43.8 

—2.70249 

10 

315 

I.L. 

14  54    5.52 

2.17146 

69.79 

—17  47  30.7 

—2.63511 

11 

315 

I.U. 

15  24    8.63 

2.18290 

70.75 

—19    5  34.2 

—2.54083 

11 

316 

I.L. 

15  54  56.30 

2.19237 

71.58 

—20    5  35.9 

—2.40078 

12 

316 

I.U. 

16  26  19.94 

2.19935 

72J20 

—20  45  375 

-2.16856 

12 

317 

I.L. 

16  58    8.60 

2.20355 

72.59 

—21    4    9.6 

—1.57031 

13 

317 

I.U. 

17  30    9J52 

2iK)471 

72.72 

-21    0  22.0 

+1.87720 

13 

318 

I.L. 

18    2    9.36 

2J2C268 

72.60 

-20  34    55 

+257161 

14 

318 

I.U. 

18  33  55.34 

2.19805 

72J34 

—19  45  54.5 

+2.46807 

14 

319 

I.L. 

19    5  16.44 

2.19139 

71.70 

-18  37    3.3 

+2.59459 

15 

319 

I.U. 

19  36    4.57 

2.18304 

71.00 

—17    9  17.5 

+2.68362 

15 

320 

I.L. 

20    6  14.48 

2.17322 

70.22 

—15  24  465 

+2.74859 

16 

320 

I.u. 

20  35  44.  9 

2.16025 

69.41 

—13  25  52.4 

+2.79671 

16 

321 

I.L. 

21    4  33.89 

2.15366 

68.62 

—11  15    5.8 

+2.83209 

17 

321 

Lu. 

21  32  46.75 

2.14483 

67.90 

—  8  54  57.1 

+2.«>735 

17 

322 

I.L. 

22    0  27.14 

2.13694 

6757 

—  6  27  53.3 

+2.87426 

13 

322 

I.U. 

22  27  40.68 

2.13069 

66.75 

—  3  56  16.5 

+2.88400 

13 

323 

I.L. 

22  54  33.60 

2.126C7 

66.37 

—  1  22  22.6* 

+2.88735 

19 

323 

I.U. 

23  21  12.45 

2.12304 

66.12 

4-  1  11  33.3 

+2.88468  ; 

19 

324 

I.L. 

23  47  43.59 

2.12202 

66.00 

+  3  43  41.4 

+2.87622 

20 

325 

I.U. 

0  14  13.15 

2.12254 

66.00 

+  6  11  46.3 

+2.86170 

20 

325 

I.L. 

0  40  46.44 

2.12418 

66.11 

+  8  33  56.8 

+2.84062 

21 

326 

I.U. 

1    7  28.04 

2.12688 

66J89 

H-10  48  21.3 

+2.81270 

21 

326 

Ll. 

1  34  21.32 

2.13046 

66.53 

+12  53  12.8 

+8.77635 

22 

327 

Lu. 

2    1  28.33 

2.13428 

66.81 

4-14  46  50.4 

+2.73021 

22 

327 

Ll. 

2  28  49.70 

2.13799 

67.06 

H-16  27  41.0 

+2.67187 

23 

328 

Lu. 

2  56  24.42 

2.14120 

67.33 

-4-17  54  21.8 

+2,5,9763 

23 

328 

Ll. 

3  24    9.82 

2.14349 

67.51 

H-19    5  445 

+2.50109 

24 

329 

n.u. 

3  54  17.04 

2.14451 

67Jj8 

H-20    0  55.1 

+2.36981 

25 

329. 

ILL. 

4  22  10.38 

2.14404 

67.54 

+20  39  19.3 

+2.17458 

25 

330 

ILu. 

4  49  58.87 

2.14195 

67.38 

-1-21    0  42.3 

+1.80916 

26 

330 

ILL. 

5  17  36^26 

2.13827 

67.10 

-4-21    5    8.5 

—159292 

26 

331 

ILu. 

5  44  56.59 

2.13296 

66.72 

-4-20  53    1.8 

—2.00415 

27 

331 

ILL. 

6  11  54.62 

2.12643 

66i» 

-4-20  25    1.9 

—255115 

27 

332 

n.u. 

6  38  26.24 

2.11877 

65.65 

+19  42    2.4 

—2.39913 

28 

332 

n.L. 

7    4  28.72 

2.11042 

65.04 

+18  45    5.8 

—2.50185 

28 

333 

ILu. 

7  30    0.73 

2.10175 

64.41 

+17  35  225 

—2.57622 

29 

333 

n.L. 

7  55    2.58 

2.09311 

63.80 

+16  14    2.7 

-2.63707 

29 

334 

ILu. 

8  19  35.59 

2.08500 

63.22 

+14  42  19.6 

—2.68349 

30 

334 

n.L. 

8  43  42.62 

2.07773 

62.70 

+13    1  24.6 

—2.72068 

30 

335 

n.u. 

9    7  27.40 

2.071® 

6227 

+11  12  25.8 

—2.75067 

Dec.    1 

335 

ILL. 

9  30  54.41 

2.06689 

61J04 

+  9  16  23.6 

—2.77485 

1 

336 

n.u. 

9  54    8.61 

2.06386 

61.73 

+  7  14  35.8 

—2.79418 

2 

336 

ILL. 

10  17  16.27 

2.06269 

61.66 

+  57  47.5 

—2.80931 

2 

337 

n.  u. 

10  40  23.43 

2.06356 

61.71 

+  2  57    45 

—2.82066 
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Logarithm 
Taction  or 

SkSeraal 
Tiw 

ct 
SMnl. 

dIaaMter 

LoaritliM 
TaSttoaor 

HMD 

ffidMMl 

Date. 

Limb 

Appannt 

Moon's 

Moon'k 

Solar 
Date. 

aad 
Tmuit. 

Bight  Aaoenrion 
taliiiw. 

B%fatAae«n. 
don  for 

IMbmikm. 

DaeUnfttloa 
for 

1  hoar  of 

pajgng 
Marldian. 

Iboorof 

Loogitada. 

Longttuda. 

Dec     3 

d 
337 

ILL. 

h    m    • 
11    3  36.79 

2.06655 

6L93 

4-0%3'27!2 

-2.88836 

3 

338 

ILu. 

11  27    3.29 

2.07177 

esi3s 

—  1  31  59.3 

-8.83244 

4 

338 

ILL. 

11  50  50.17 

2.07904 

62.82 

—  3  48    5.8 

—2.83258 

4 

339 

ILu. 

12  15    4.66 

2.08835 

63.49 

—  6    3  35.7 

—2.82846  , 

5 

340 

n.L. 

12  39  54.10 

2.09961 

64.32 

—  8  17    1.6 

—8.81910  ; 

1 

5 

340 

ILu. 

13    5  25.55 

2.11247 

65J28 

—10  26  44.8 

—2.80356  1 

6 

341 

ILL. 

13  31  45.56 

2.12662 

66.35 

—12  30  62.1 

—2.78042 

6 

341 

n.u. 

13  58  59.65 

2.14151 

67.51 

—14  27  16.1 

-2.74730  1 

7 

342 

ILL. 

14  27  11.91 

2.15688 

68.72 

—16  13  35.5 

—2.70075  , 

7 

Z4^ 

U.U. 

14  56  24i22 

2.17179 

€9.93 

—17  47  17.4 

-2.63607 

I 

8 

343 

ILL. 

15  26  35.70 

8.18563 

71.06 

—19    5  44.3 

-2.54380 

8 

343 

ILu. 

15  57  42.08 

2.19764 

72.08 

-20    6  20.9 

—2.40550  ' 

9 

344 

ILL. 

16  29  35.42 

2.20713 

72.89 

—20  46  46.0 

-2.17108 

9 

344 

Lu. 

16  59  37.40 

2J21360 

73.45 

-21    5    6J2 

—153339  i 

10 

345 

Ll. 

17  32  27.06 

2.21653 

73.70 

-21    0    7.2 

+1.92609 

11 

345 

Lu. 

18    5  22.93 

2J»604 

73.69 

—20  31  22.9 

+2.30677 

11 

346 

Ll. 

18  38    9.47 

2J21224 

73.38 

—19  39  20.4 

+2.50061 

12 

346 

Lu. 

19  10  32.62 

2.20553 

7286 

—18  25  16.5 

+2.62554 

12 

347 

Ll. 

19  42  21J27 

2.19656 

72.08 

—16  51  11.5 

+2.71295 

13 

347 

Lu. 

20  13  27.82 

2.18614 

71.22 

—14  69  385 

+2.77584 

13 

348 

Ll. 

20  43  48.33 

2.17496 

70.31 

-12  53  28.4 

+2.82116 

14 

348 

Lu. 

21  13  22.36 

2.16373 

69.41 

—10  35  39.5 

+2.85313 

14 

349 

Ll. 

21  42  12.09 

2.15305 

68.55 

—  8    9  11.8 

+2.87457 

15 

349 

Lu. 

22  10  21.93 

2.14361 

67.80 

—  5  36  55.6 

+2.88788 

15 

350 

Ll. 

22  37  57.57 

2.13558 

67.18 

—  3    1  29.6 

+2.89863 

16 

350 

Lu. 

23    5    5.70 

2.12921 

66.67 

—  0  25  20.6 

+2.89139 

16 

351 

Ll. 

23  31  53.13 

2.12467 

66.31 

H-  2    9  17.4 

+8.88418 

17 

351 

Lu. 

23  58  26.83 

2.12192 

66.09 

-h  4  40  22i> 

+8.87188 

17 

352 

Ll. 

0  24  53J25 

2.12080 

65.99 

+  7    6    2.0 

+8.85336 

18 

353 

Lu. 

0  51  18.34 

2.12120 

66.01 

+  9  24  32.1 

+8.88734 

1 

18 

353 

Ll. 

1  17  47.13 

2.12284 

66.11 

+11  34  16.1 

1 
+8.79588 

19 

354 

Lu. 

1  44  23.55 

2.12542 

66J88 

+13  33  43.5 

+8.75588 

19 

354 

Ll. 

2  11  10.37 

2.12846 

66.50 

H-15  21  315 

+8.70653 

20 

355 

Lu. 

2  38    8.97 

2.13165 

66.72 

+16  56  22.7 

+8j64340 

20 

355 

Ll. 

3    5  19iU 

2.13456 

66.92 

+18  17    9.8 

+8.56476 

21 

356 

Lu. 

3  32  39.43 

2.13688 

67.07 

+19  22  55.6 

+8.46884 

21 

356 

Ll. 

4    0    6.55 

2.13811 

67.14 

+20  12  54.6 

+8.38186 

22 

357 

Lu. 

4  27  36.38 

2.13808 

67.11 

+20  46  36.6 

+8.10476 

22 

357 

Ll. 

4  55    3.68 

2.13666 

€6.97 

+21    3  47J2 

+1.64875 

23 

358 

Lu. 

5  22  22.86 

2.13370 

66.72 

+21    4  295 

—157191 

23 

358 

Ll. 

5  49  28.32 

2.12927 

€6.36 

+20  49    25 

-8.06733 

24 

359 

n.u. 

6  18  26.67 

2.12346 

65.91 

+20  18    1.7 

—858490 

25 

359 

ILL. 

6  44  48.91 

2.11654 

65.38 

+19  32  16.1 

—8.48179 

25 

360 

ILu. 

7  10  44.63 

2.10867 

64.79 

+18  32  45.5 

—8.51861 

26 

360 

n.L. 

7  36  12.01 

2.10065 

64.18 

+17  20  37.7 

— 8ij9127 

26 

361 

n.u. 

8    1  10.52 

2.09237 

63.57 

+15  57    4.5 

— a.€4758 

27 

361 

ILL. 

8  25  40.96 

2.08422 

62^99 

+14  23  21.1 

— 8.69198 

27 

362 

n.u. 

8  49  45.36 

2.07686 

62.48 

+12  40  41.6 

-8.78719 

28 

362 

ILL. 

9  13  26.66 

2.07037 

62.03 

+10  50  19.0 

—8.75519 

28 

363 

n.u. 

9  36  48.78 

2.06513 

61.67 

+  8  53  24.4 

—8.77740 
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Bolw 
Date. 

Limb 

■Dd 

TraMll. 

d 

Dec  29 

363 

n.L. 

29 

364 

11.  u. 

30 

364 

n.L. 

30 

365 

II.  u. 

31 

365 

II.  L. 

31 

366 

U.U. 

Bight 


9  59  56.37 
10  22  54.68 

10  45  49.44 

11  8  46.94 
11  31  53.64 
11  55  16.50 


Lonrithm 
tttifttkmor 

Bidaraa 
Tfano 

Mood's 
Bight  Atecn- 

Beml. 

■km  for 
Iboarof 

Loi^ltado. 

2.06134 

61.43 

2.05929 

61.31 

2.05918 

61.33 

2.06100 

61.49 

2.06498 

61.80 

2.07100 

e2ii6 

6  51  ^.5 

4  44  27.0 

2  34  33.4 

0  22  27.6 

1  50  47  J2 
4    4  3.0 


Lonrithm 

Moon's 
BecUsfttioB 

for 
Iboorof 
l«opgitiida. 


-2.794n 
—2.80765 
—2.81681 
—282235 
—2.82425 
—2.82250 
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Sideraal 

Nanwand 

Nanwand 

Name  and 

NaoMaad 

Name  and 

Name  and 

Daity 

Pato. 

R.A.ofStar. 

R.  A  or  Star. 

RJLofBtar. 

RJL.  oTBtar. 

R^.or8(ar. 

B.A.or8tar. 

Qm^ 

35Pi8ciam. 

dFiBdxm. 

44Piaciiim. 

13CetL 

OPiadnm. 

20Ceti. 

(P^  7- 

0^1^ 

0^  18- 

0^  2^ 

0^  41- 

0^  46- 

4 

• 

• 

• 

• 

• 

• 

23 

56.14 

3386 

2359 

12.47 

35.46 

1.35 

— wOlO 

51 

55i)4 

33.64 

23.36 

1252 

3552 

1.08 

—505 

134 

56.77 

34.43 

2411 

1288 

35.79 

1.60 

+518 

161 

5754 

35J20 

24.86 

1362 

3652 

2^31 

j030 

188 

58.40 

3604 

2569 

14.46 

37.36 

ai4 

530 

216 

59.17 

36.84 

26.49 

1556 

3818 

a96 

.025  i 

243 

59.71 

37.38 

27,04 

15.85 

3a79 

457 

516 

270 

59.98 

37.66 

27.34 

16.17 

39.14 

4.93 

+J007 

298 

59.98 

37.69 

27.37 

1652 

3955 

554 

—508  > 

325 

59.80 

3752 

27.21 

16.08 

3914 

4.94 

508 

352 

59.52 

37.24 

2a94 

15.82 

38.90 

4j69 

—512 

Dec 

--♦-   80  4' 

+   7026' 

+   10  11' 

—  40  21' 

H-   6050^ 

—   1053' 

Mag 

.»        6 

6JS 

6 

65 

45 

55 

•  Pisciam. 

ePiadum. 

C>Piaciiim. 

40CetL 

/tf  Piadnm. 

^Piadnm. 

0^  55* 

1*  1- 

1*  e- 

P  9- 

1*  23" 

1*  24- 

24 

51.37 

1931 

35*69 

69*12 

1*53 

10.66 

—518 

52 

51.08 

1951 

35.38 

68.81 

1.30 

10.31 

—507 

135 

5158 

19.96 

35.80 

69.18 

159 

1051 

+581 

162 

5229 

20.66 

3650 

69.86 

256 

11.30 

528 

189 

53.13 

21.48 

37.33 

6058 

ao6 

12.14 

530 

216 

53.93 

2228 

38.14 

61.49 

3.89 

12.98 

587 

244 

5458 

22.94 

38.81 

62.16 

459 

ia70 

580 

271 

54.96 

23.34 

39J22 

6257 

504 

14.16 

511 

299 

55.10 

23.48 

39.39 

62.76 

656 

14.39 

+508 

326 

55.02 

23.42 

39^ 

G259 

655 

1458 

-504 

353 

54.80 

23JW 

3913 

6247 

SJOS 

1450 

—509 

Dec 

-H-  7oy 

H-   40  66' 

+   606I' 

—  300* 

H-   60  26' 

H-  140  38'     . 

Mag 

.-         4 

65 

6.4 

6 

6 

45 

9r  Ptsdnm. 

tf  Piacinm. 

oPiadnm. 

t  Arietia. 

I'Ceti. 

aArieda. 

1*  29« 

P  34- 

1*  39- 

P  49- 

»  &■ 

2^  1(^ 

25 

5L54 

19.42 

10*.97 

53^72 

45*.86 

3253 

—.017 

53 

51.19 

19.07 

10.62 

53.33 

4548 

31.82 

—509 

136 

51.46 

1959 

10.82 

5a46 

4547 

31.79 

+580 

163 

5215 

1996 

11.49 

64.13 

46.09 

32.43 

527 

190 

52.98 

20.77 

12.31 

54.97 

46.88 

3356 

530 

217 

53.81 

2159 

iai4 

55^ 

47.71 

3413 

588 

245 

5452 

22.30 

13.86 

5658 

48.46 

34.92 

.083 

272 

54.99 

22.76 

14^ 

57.11 

49.00 

3550 

515 

299 

55.21 

22.99 

1458 

67.40 

49.32 

35.86 

+506 

327 

55.22 

23.00 

14.61 

57.46 

4942 

35.96 

—501 

354 

55.04 

22^ 

1444 

67.32 

49.32 

35.69 

—507 

Dec 

-  +  no  26' 

+   4048' 

+   8028' 

+  1709' 

+  &>ia^ 

-4- 190  16* 

Mh 

6 

5.4 

4 

6 

45 

65 

I'CetL 

38Arieti8. 

^Arietia 

e«  Arietia. 

•  Arietia. 

53  Arietia. 

»  20- 

»  37- 

»  41- 

»  48- 

2^51- 

»  69- 

26 

54*16 

3156 

40.74 

4382 

24*76 

44*77 

—517 

53 

5a78 

31J6 

40.33 

4a41 

24.34 

44  35 

514 

62 

53.47 

30.83 

39.97 

4a04 

23.95 

43.96 

—.006 

164 

54J28 

3153 

4057 

4358 

2459 

4452 

+.084 

191 

55.05 

32i» 

4145 

44.46 

25.38 

4558 

530 

218 

65.88 

33.13 

42.30 

45.31 

2655 

46.13 

530 

246 

5666 

33.93 

4ai2 

46.15 

27.10 

46.97 

586 

273 

5722 

3454 

4a75 

46.79 

27.76 

4753 

580 

300 

6757 

34.94 

44.18 

4754 

2852 

4810 

513 

328 

67.71 

35.13 

44.39 

47.47 

2847 

4857 

+504 

355 

57363 

35.09 

4435 

4746 

28.46 

4857 

-506 

Dea 

-4-   70  51' 

+  110  62' 

+  160  54' 

+  170  29^ 

H-20O47' 

-4- 170  21' 

Mag 

%-         4 

5 

65 

6 

45 

6 
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ilsiaawi 

Name  and 

Name  and 

Name  and 

NaoMand 

Name  and 

Name  and 

DaUy 

Dmf. 

BJl.of8tar. 

R.A^  of  Star. 

BJl.of8tar. 

R.A.or8tar. 

R.A.ofStar. 

RJL.ar8tar. 

Change. 

d  Arieds. 

C  Arieds. 

T*  Arietis. 

OTauii 

17  Tauri- 

ij  Tauri. 

3^  ^ 

3^7- 

y  1^ 

3^  28- 

3^  3©- 

3^  3^ 

d 

• 

• 

• 

• 

-  • 

• 

27 

49.77 

a75 

21.11 

56.8? 

46.71 

22.79 

—.016 

54 

4935 

3.32 

2067 

56.4] 

4656 

22^34 

.015 

83 

48.95 

2.91 

2055 

55  9« 

45.80 

21.89 

—.010 

165 

4953 

3.47 

2076 

5636 

46.14 

2221 

+.023 

192 

50.30 

4J23 

21.52 

57.10 

4688 

22.93 

.030 

210 

51.15 

5.10 

2238 

57.96 

47.74 

23.79 

.031 

246 

51.97 

5.92 

2351 

5a82 

48^ 

24.66 

.029  1 

274 

5268 

6.64 

23.94 

59.58 

49.38 

2544 

.023 

301 

53.16 

7.14 

2445 

60.14 

49.97 

26.04 

.016 

328 

5343 

7.41 

24.75 

60.49 

50.34 

26.41 

+.008 

356 

53.44 

742 

24.79 

6057 

50.44 

26.53 

—.002 

Dec 

-  -f.  190  12* 

+  200  32* 

+  20039' 

+  1^2045/ 

+  230  41' 

+  230  41' 

Mag 

.=         4.5 

4.5 

5 

€ 

4 

3 

A'Tauri 

••Tauit 

a»  Taurl 

^•Taiiii 

•  Tauri. 

a  Taurl 

3^  56- 

4*^^ 

4*  15- 

4*'  18- 

4*'  20- 

4*  28- 

1 

3834 

1667 

• 
455 

9.19 

3956 

&16 

—.004 

28 

38.09 

1645 

4.34 

8.98 

3936 

5.98 

J012 

55 

37.66 

1603 

3.93 

856 

3a95 

558 

.016 

84 

37.10 

15.55 

3.45 

8.06 

38.45 

5.08 

-.012 

193 

38.10 

1633 

4.16 

8.78 

39.13 

5.68 

+.026 

220 

38.94 

17.15 

4.96 

959 

39.92 

6.45 

.031 

247 

39.79 

17.99 

5.79 

10.45 

4076 

757 

.030 

275 

40.59 

1880 

6.59 

1128 

41.57 

8.08 

.027 

302 

4120 

1944 

7.22 

11.96 

4253 

8.74 

.021 

329 

4162 

19.88 

767 

1243 

42.70 

952 

.012 

357 

41.77 

20.06 

7.87 

1264 

42.92 

9.45 

+.001 

Dec 

«  4-  210  42^ 

+  200  14' 

+  170  13* 

+  220  30' 

+  180  52* 

+  I60  14' 

Mag 

.-         5.4 

65 

4 

5.4 

4.3 

1 

rTauii 

t'Tanrl 

( Anriga. 

«  Taurl 

11  Ononis. 

n  Taurl 

4*  34- 

f  43- 

4"  48- 

4*'  54- 

4*'  56- 

5^  11- 

2 

4.05 

24.19 

7.34 

5750 

47!oi 

555 

—.003 

29 

3.85 

24.02 

7.15 

57.06 

4687 

5.44 

.011 

56 

3.43 

2362 

6.70 

.    5666 

46.49 

5.05 

.017 

84 

2.94 

2313 

614 

5616 

46.00 

4.54 

.015 

112 

2.59 

22.78 

5.73 

5578 

45.63 

414 

—.008 

221 

4.33 

24.39 

7.49 

5732 

47.09 

5.54 

+.028 

248 

519 

2552 

8.43 

5816 

47.90 

637 

.031  1 

275 

6.00 

2602 

9.33 

58.98 

48.69 

750 

.029 

303 

6.73 

26.74 

10.16 

59.74 

4942 

8.00 

.024 

330 

7.24 

2756 

10.76 

60.30 

49.96 

8.60 

.016 

357 

7.48 

^53 

11.06 

60.61 

5056 

8.94 

+.006 

Dec 

«+22o  39' 

4-180  36' 

+  32057' 

+  210  23' 

+ 150  13' 

+  210  57' 

Mag 

.=         4.5 

6.6 

3 

5 

5 

6 

fi  Taari^ 

oTaurL 

C  Taurl 

129  Tauri. 

136  Taurl 

1  Geminomm 

>  17- 

5^  1^ 

5^  2^ 

5>'  38- 

S*-  44-' 

ff*  55- 

2 

40;83 

27.19 

3052 

5552 

45.90 

5040 

+.003 

30 

40.72 

27.09 

30.14 

55.47 

45.86 

50.39 

—.009 

57 

40.32 

2671 

29.78 

55.13 

45.50 

50.08 

.017 

85 

39.77 

2619 

2956 

54.59 

4495 

49.53 

.017 

113 

39.35 

25.79 

28.84 

54.21 

44.50 

49.08 

—.010 

222 

40.80 

27.15 

30.11 

55.33 

4568 

60.12 

+.026 

249 

41.67 

27.98 

30.92 

56.11 

46.52 

50.91 

.031 

276 

4256 

28.81 

31.76 

56.92 

4740 

51.76 

.030 

304 

43.40 

29.61 

3256 

57.72 

48.27 

5262 

.027 

331 

44.04 

30.23 

3350 

58,35 

4897 

53.32 

.020 

358 

44.42 

3059 

3358 

58.75 

49.42 

53.79 

+.009 

Dec 

-+280  29' 

+  21<>  49' 

+  2103' 

+  15045' 

+  27034' 

+  230  16' 

Mag 

'.-         2 

6 

3 

6 

5 

6 

41 
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SIdenal 

Nam*  and 

Nam*  and 

Name  and 

Namaand 

Hamaand 

Hamaand 

UBf 

Dftto. 

R.A.or8tar. 

11.A  ofStar. 

ILA.  OfStar. 

ILA.or8tar. 

lLA.ofSCar. 

B.A.or8ter. 

fl  Geminoram. 

M  Aarigs. 

fl  Geminomm. 

9  Geminonun. 

49Aiirige. 

•  Geminoram. 

&  6- 

^6- 

e  14- 

e  20- 

e  2^ 

&  35^ 

d 

B 

■ 

• 

• 

• 

• 

3 

39.11 

41.88 

43.11 

52.41 

37.11 

3a04 

+.010 

30 

39.12 

41.89 

43.14 

52.45 

37.17 

3313 

-^.006 

58 

38.78 

4153 

4282 

5215 

3685 

32.84 

i)15  1 

86 

38.27 

40.99 

.       42.31 

51.65 

36.33 

32.33 

ms , 

113 

37.83 

4052 

41.87 

5151 

35.85 

31.87 

— in2  1 

222 

38.76 

41.49 

4272 

51.99 

3662 

3253 

+.025 

250 

39.57 

42.35 

43.52 

52.76 

37.44 

33.31 

.030 

277 

40.41 

43i25 

44.36 

5359 

38.31 

34.16 

joa2 

304 

41J24 

44.13 

4550 

54.42 

3950 

35.04 

.030  • 

332 

41.99 

44.92 

45.96 

55.18 

40.02 

35.86 

.094 

359 

42.47 

45.43 

46.46 

55.69 

4058 

36.42 

+.012 

Dec  -  4-  220  33^ 

+  29033' 

+  220  35* 

+  200  18* 

+  280  8* 

+  250  16' 

Mag.-         4 

5.4 

3 

5.4 

65 

a4 

u  GemiDoram. 

C  Geminoniin. 

T  GemiDonim. 

d  Geminonun. 

(  Geminonun. 

a*  Geminor. 

&  54- 

&  56^ 

7^  2- 

7^  11- 

7^  17- 

7^  25^ 

4 

657 

169 

27.99 

59*13 

15^84 

54.42 

+XH5 

31 

669 

1.81 

28.14 

5930 

1603 

54.64 

—001 

59 

6.43 

156 

27.88 

59.08 

15.82 

54.44 

mz 

87 

5.94 

1.09 

27.38 

58.62 

15.34 

53.95 

.018 

114 

5.46 

0.62 

26.86 

58.15 

14.84 

53.42 

jm 

142 

4.86 

0.02 

26.15 

57.42 

UM 

5252 

-.015 

251 

6.75 

1.85 

28.11 

50.21 

1588 

54.39 

+.028 

278 

758 

266 

28.98 

60.02 

1672 

5525 

.032 

305 

8.46 

351 

29.90 

60.88 

17.63 

66.19 

xm 

333 

9.30 

4.34 

30.80 

61.74 

1856 

67.13 

xm 

360 

9.90 

4.93 

31.45 

62.37 

1950 

57.85 

+.018 

Dec  »  +  240  24' 

+  200  46* 

+  300  28* 

+  220  14' 

+  280  4' 

+  320  11' 

Mug.-         6 

4 

5.4 

a4 

4 

2.1 

/f  GeminomiiL 

9>  Qeminoram. 

6  Cancri. 

12  Cancri. 

C»  Cancri. 

a  Cancri. 

7^  36- 

7^  45^ 

7^  55- 

8^  1- 

8^  4- 

8^  15- 

5 

5856 

9*43 

a85 

5.41 

2^76 

2576 

+.018 

32 

58.79 

9.68 

9.13 

5.69 

24.05 

2609 

+i)03 

GO 

5861 

953 

9.00 

558 

2395 

26.01 

-.009 

88 

58.15 

9.09 

857 

520 

23.57 

2563 

.016 

115 

57.64 

8.59 

8.07 

475 

2312 

25.15 

J016 

143 

5757 

352 

7.69 

441 

22.76 

24.77 

— X)09 

252 

58.49 

9.36 

8.73 

5.30 

23.64 

2561 

+.U94 

279 

59.30 

10.15 

952 

&01 

24.36 

2634 

joao 

306 

60J20 

11.05 

10.42 

6.83 

2550 

2751 

xa^ 

331 

61.13 

11.98 

1130 

7.70 

2ao9 

28.14 

i»0 

361 

61.84 

12.70 

12.12 

8.39 

2a81 

28.91 

-hxm 

Dec  - -h  280  21' 

+  2707' 

+  280  11' 

+  140  2' 

+  I804' 

+  24027* 

Mag.-         1J2 

5 

5 

6 

5^ 

6 

^Cancri. 

y  Cancri. 

i  Cancri. 

^Cancri. 

a  Cancri. 

»  Cancri. 

8^  23- 

8^  35^ 

8^  3&- 

8^  47- 

8^  51- 

9^  0- 

6 

49.48 

23.84 

5a30 

29.49 

• 
1.97 

21*.98 

+joao  j 

33 

49.81 

24.21 

56.67 

29.92 

2.36 

2239 

+XKI7 

61 

49.75 

24.19 

56.65 

29.92 

2.38 

22.43 

—.006 

89 

49.41 

2385 

56.32 

2959 

209 

22.16 

0114 

116 

48.95 

23.39 

55.88 

29.11 

1.67 

21.76 

X>16  1 

144 

4858 

23.01 

6550 

2869 

1.30 

21.39 

— i)10  ' 

253 

49.31 

2a64 

56.11 

2952 

1.76 

21.76 

+i)21 

280 

50.01 

2433 

66.78 

29.92 

2.39 

22.37 

sm 

307 

50.84 

25.17 

57.60 

30.79 

ai8 

23.14 

XI3I 

335 

'      5175 

26.10 

58.52 

31.77 

4.07 

24.03 

urn 

362 

5250 

26.89 

59.30 

32.62 

4.85 

24.82 

+i)86 

Dec  -  +  I80  33' 

+  21058' 

+  180  39* 

+  280  27' 

+  120  83* 

+ 110  13* 

Mag.-         6 

45 

4 

6 

4 

5 
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SUbimI 

Name  and 

Name  and 

Name  and 

Name  and 

'    Nameand 

Nameand 

DaUy 

1Mb. 

lLA.orSlw. 

EJLorSCar. 

lLA.orSlw. 

B.A.or8Car. 

lLA.ofS(ar. 

B.A.or8tar. 

Change. 

ICancri. 

83Cancri. 

I  Leonia. 

I  Leonis. 

0  Leonis. 

•  Leonis. 

9^  1- 

9^11- 

9^  23- 

9"  24- 

9^  33- 

9"  38* 

d 

H 

• 

• 

• 

• 

• 

7 

3U9 

22.23 

56.42 

35.91 

52.68 

666 

+.024 

34 

31.63 

22.68 

5693 

36.38 

5ai7 

750 

+.011 

61 

31.67 

22.74 

57.03 

3648 

5359 

7.34 

—.002 

90 

31.37 

22.48 

5678 

36iK 

5a09 

7.13 

.012 

117 

30.94 

22.07 

56.37 

35.88 

52.73 

-        6.73 

.015 

144 

3057 

21.69 

55.97 

3551 

5237 

6.33 

.012 

173 

30.31 

21.45 

55.70 

35.26 

52.11 

6.03 

—.005 

281 

31.60 

22.61 

56.76 

36.25 

5a02 

6.95 

+.025 

308 

32.42 

23.40 

5756 

37.01 

53.76 

7.74 

.031 

336 

3337 

24.32 

5851 

37.91 

54.65 

a69 

xm 

363 

34.19 

25.14 

59.38 

38.72 

55.48 

958 

+.030 

Dec 

=  -|- 220  36^ 

+  180  17' 

+  23034' 

+  110  54' 

+  110  31' 

+  240  24' 

M«« 

.=         5 

6 

5.4 

6 

4.3 

3 

vLeonis. 

9  Leonis. 

a  Leonis. 

y'  Leonis. 

45  Leonis. 

(Leonis. 

9^  50- 

9^  59- 

10"  1- 

10"  1»- 

10"  20» 

10"  25^ 

8 

5a33 

53.94 

6.78 

27.09 

26*87 

37'.89 

+.029 

35 

53.86 

5450 

7.33 

27.69 

2746 

38.49 

.014 

62 

54.01 

54.68 

751 

27.91 

27.69 

38.74 

+.002 

91 

53.84 

5453 

7.36 

27.79 

27.60 

38.66 

-.008 

118 

53.49 

54.19 

7.04 

27.46 

27.31 

38.38 

.013 

145 

5314 

53.82 

6.68 

27.09 

26.97 

38.04 

.012 

173 

52.86 

53.53 

6.40 

2678 

26.68 

37.75 

—  007 

282 

5364 

5423 

7.01 

27.36 

27.16 

38.19 

+.022 

309 

54  37 

54.96 

7.78 

28.08 

27.84 

38.85 

.029 

337 

5527 

55.87 

8.68 

29.00 

28.72 

39.73 

.032 

364 

56.12 

56.74 

953 

29.90 

2959 

40.60 

+.030 

Dee. 

=  H-13o6' 

-hl7o26' 

+  12038' 

+  200  32* 

+  100  29' 

+ 100  1' 

Mag 

.=         5 

34 

12 

2 

6 

4 

37Sextanti8. 

/Leonis. 

c  Leonis. 

jf  Leonis. 

n  Leonis. 

0  Leonis. 

10^  38- 

10^  42- 

10"  53- 

10"  57- 

11"  8- 

11"  14- 

9 

59*75 

bJUl 

40.82 

58.99 

43*66 

6.13 

+.031 

36 

60.36 

5.84 

41.47 

59.64 

44.35 

6.82 

.018 

63 

60.63 

6.12 

4177 

5996 

44.70 

7.18 

+.006 

92 

60.57 

607 

41.76 

59.96 

44.73 

7.22 

—.004 

119 

60.32 

5.81 

41.53 

59.74 

44.52 

7.04 

.010 

147 

59.98 

5.48 

41i21 

59.42 

4450 

6.74 

.011 

174 

59.70 

5.19 

40.92 

59.13 

43.90 

6.45 

.010 

201 

59.52 

5.00 

4072 

58.92 

43.67 

652 

—.005 

310 

60.69 

6.14 

41.75 

59.89 

4456 

7.05 

+.027 

338 

61.55 

7.02 

42.60 

60.75 

45.41 

7.88 

.032 

365 

62.41 

7.89 

43.47 

61.61 

46.30 

8.75 

+.032 

Dec 

-XH-70  6' 

+  no  16' 

+  605O' 

+  805' 

+  1403' 

+  60  47' 

Mag 

6 

6 

5 

5 

6 

4 

t  Leonis. 

T  Leonis. 

9  Virginis. 

fi  Viiginis, 

n  Virginis. 

0  Viiginis. 

ll*'  16- 

11"  20» 

11"  3&- 

11"  43- 

11"  53- 

11"  58- 

10 

4a80 

5647 

50.90 

35.31 

52.87 

1557 

+.031 

37 

49.49 

56.15 

51.62 

36.04 

53.62 

16.32 

.021 

64 

49.85 

5652 

52.03 

36.46 

54.07 

16.79 

+.010 

93 

49.89 

5657 

52.13 

3658 

5421 

1^94 

.000 

120 

49.70 

56.40 

52.00 

36.47 

54.11 

16.85 

—.007 

147 

49.41 

56.12 

51.74 

3623 

5388 

1662 

mo 

175 

49.10 

55.83 

51.44 

35.94 

53.58 

16.32 

.010 

202 

48.87 

5559 

51.19 

35.69 

53.32 

iao5 

—.006 

311 

49.71 

56.39 

51.81 

36.28 

53.79 

16.47 

+.024 

339 

5055 

5752 

5262 

37.08 

54  58 

17.25 

.031 

366 

51.44 

58.09 

5350 

37i)6 

55.45 

iai3 

+.032 

Dec 

=  +  no  17' 

+  3037' 

+  70  18' 

+  2032' 

+  702^ 

+  90  30' 

Mag 

'.«         4 

5 

45 

3.4 

4.5 

4 
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BidatMl 

NaoMuid 

NuMand 

Name  and 

Nameaod 

Namaand 

NaawMid 

JMOj 

Date. 

lLA.Qf8tar. 

RJL.Qf8tar. 

BJk.of8ttf. 

R.A.orS(ar. 

RJk.ofStar. 

ILA.or8ter. 

Piuzzi  xii.  6. 

13  Virginia. 

ij  Vliiginia. 

e  Virginia. 

g  Virginia. 

f  Viipnia. 

d 
11 

12^  4- 

12^  11- 

12^  12- 

12^  1^ 

12^  2^ 

12*  34- 

41.00 

40.52 

55*.30 

25!l8 

44*28 

44*70 

+J031 

38 

,    41.74 

41.27 

5605 

25.94 

45.05 

45.48 

.024 

65 

42^ 

41.76 

56.55 

2643 

4558 

4602 

.013 

d4 

42.38 

41.94 

6673 

26  G2 

45.81 

4627 

H-.003 

121 

42.30 

41.89 

56.68 

26.56 

45.80 

46in' 

—.004 

148 

42X)9 

41.69 

5648 

26.36 

45.63 

46.11 

.009 

176 

41.80 

41.41 

5621 

26.08 

45.36 

4585 

MO ; 

ao3 

41^ 

41.13 

55.93 

25.80 

4507 

45.56 

i)09' 

230 

41.32 

40.92 

5571 

2558 

44.83 

4531 

—.006 

312 

41.93 

41.48 

56ia6 

26.1? 

4528 

4567 

-hX)ll 

339 

42.68 

42.22 

57.00 

26.85 

46.01 

46.37 

H-.029 

Dec. 

-  -1-  40  49^ 

—  0^2' 

+  00  6' 

+  405' 

-80  42' 

—  0042' 

Mag 

6.7 

6 

3.4 

5 

6 

3iJ 

38  Vii^nis. 

V  Vii^ginia. 

a  Virginia. 

a  Viiginia. 

a  Virgiois. 

t  Virginia. 

12^  4e- 

12^  47- 

12^  4d- 

13^  »• 

13^  18- 

13^  27* 

12 

11*96 

15*54 

43*71 

52*06 

0*11 

44*17 

-hJm  1 

39 

12.77 

1633 

44.50 

5378 

092 

45.00 

.026 

66 

13.31 

16.89 

45.06 

54.36 

1.54 

45.63 

me 

94 

13.59 

17.18 

45.33 

54.69 

1.92 

46.02 

-h.007  , 

122 

1362 

1722 

45.41 

54,77 

2.04 

46.16 

.000  ! 

149 

ia48 

17.08 

4532 

54^ 

1.97 

46.10 

—.006  j 

177 

13^23 

16.83 

44.96 

54.43 

1.76 

45.90 

i>]0  1 

204 

12.94 

1654 

4467 

54.14 

1.46 

45.60 

mi  1 

231 

1267 

1627 

44  39 

53^ 

1.15 

45.28 

-.008   1 

313 

13.00 

16.59 

44.68 

54.05 

1.25 

4559 

-fi)08 

340 

13.69 

17.30 

45.36 

54.72 

1.89 

45.90 

-i-xer 

Dec. 

=  —20  48' 

—  8^48' 

4-409' 

—  40  48' 

—  100  27' 

+  00  6' 

Mug 

.=         6 

5 

3 

45 

1 

3.4 

m  Virginis. 

86  Virginis. 

89  Vii^nia. 

94  Virginia. 

M  Virginia. 

a  Virginia. 

13^  34- 

13^  3&- 

13^  42- 

13^  59- 

14*  5- 

14*  11- 

13 

26.78 

39*79 

27*23 

a80 

3&71 

43*J24 

+.031 

40 

27.62 

40.64 

28.10 

4.66 

37.58 

44.12 

.02£> 

67 

2di» 

41.30 

2878 

5.35 

3a2ft 

44^ 

mi 

*     95 

28.67 

4172 

29J22 

581 

3a77 

45.34 

.012 

123 

28.83 

41.90 

29.42 

605 

39.02 

4562 

+.004  : 

150 

28.79 

41.87 

29.40 

607 

39.06 

4567 

-003  1 

177 

2a60 

41.69 

29J22 

5.91 

38.92 

45J>5 

J00& 

205 

2830 

41.39 

2891 

5.62 

38.63 

45ii6 

mi 

232 

27.97 

41.05 

2856 

528 

3a27 

44.90 

m^ 

259 

27.72 

40.79 

28.28 

4.98 

37.97 

4458 

—.006 

341 

28.59 

41.65 

29.15 

5.67 

38.62 

45.19 

+.025 

Dec 

--9^1' 

— 110  44' 

— 170  27' 

—  80  14' 

—  9039' 

— 120  44' 

Mag 

6 

6 

5 

6 

4.5 

5.4 

^  Viiginis. 

5Libr». 

ft  Libra. 

a  Libra. 

^Libr*. 

20Libna. 

14^  35^ 

14»»  3&- 

14^  41- 

14^  4^ 

14*  49- 

14*  5^ 

14 

61.57 

25.80 

49.89 

19J28 

2L22 

• 
464 

+il9S 

41 

52.42 

2669 

60.78 

20.17 

22.10 

5.58 

.031 

fl 

53.16 

27.45 

51.54 

20.94 

22.86 

&41 

.085 

53.71 

28.03 

52.12 

21.53 

2345 

7J07 

.017 

lie 

5402 

2a36 

52.47 

21.88 

23.81 

748 

iXI9  . 

151 

5412 

28.48 

52.59 

2201 

2395 

766 

-hJOOl   * 

178 

<02 

28.39 

5251 

21.94 

23.89 

7.61 

—  007 

206 

'5 

28.12 

5224 

21.67 

2363 

7.34 

oia 

233 

27.74 

51.87 

21i» 

23.26 

693 

.014   ; 

260 

53a^.     \ 

2738 
\     27.83 

51.51 

20i)2 

2289 

651 

— JOIO  I 

342 

5a48 

51.93 

21.33 

23iM 

6.86 

+.08O  ' 

Dec 

...  50  4' 

—  14053' 

—  13034' 

-150  28' 

— 100  51' 

—  24044' 

Mag 

.»         4 

6 

6 

2.3 

6 

a4 

— 
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&amtl 

NanMUMl 

Name  and 

Name  sad 

Name  and 

Name  and 

Name  and 

DaUy 

Date. 

RJl.ofSter. 

R. A  of  Star. 

R.A.of8tar. 

ILA.  of  Star. 

R.A.of8tar. 

B.A.of8tar. 

Change. 

.»  Librw. 

t»  Libra. 

rLibne. 

irLibrs. 

fj  Libra. 

ilLibm. 

15^  4- 

15*  20- 

15*  2r- 

15^  34- 

15*  3^ 

15*  45F' 

d 

» 

• 

• 

» 

■ 

■ 

14 

2595 

32.82 

5256 

4.24 

23.12 

23.84 

+.033 

41 

2686 

33.71 

53^ 

5.14 

24.00 

24.74 

.032 

69 

27.70 

3456 

54.31 

601 

24  85 

2562 

.028  1 

SW 

28.34 

35J33 

54  98 

672 

25.54 

2635 

.f21 

124 

28.74 

35.66 

55.43 

7i» 

26.02 

26.85 

.013 

15a 

28.94 

35.90 

5568 

7.47 

2629 

2717 

+.005 

179 

28.90 

3589 

55.69 

7.50 

2632 

27J22 

—.004 

206 

28.66 

35.67 

5549 

730 

2613 

27.04 

.011 

234 

28.25 

3558 

65.10 

690 

25.74 

2664 

.015 

261 

27.85 

34.86 

5468 

6.47 

25.32 

26.20 

—.013 

343 

28.15 

35.04 

54.79 

655 

25.37 

2ai9 

+.014 

Dec. 

=.  — 19°  16* 

—  160  14' 

—  I402O' 

— 190  14' 

-  150  14' 

—  19045' 

MMg 

.=         5.4 

4 

4JS 

5 

6 

6 

Q  Scorpii. 

a  Scorpu. 

/f>  Scorpii 

0  Scorpii 

a  Scorpii 

T  Scorpii 

15^  48- 

15*  5!^ 

15*  57- 

l&  1» 

16*  21- 

16*27- 

15 

26*80 

1490 

29*06 

62*53 

• 
1.28 

25J16 

+.033 

42 

27.76 

15.81 

29.96 

5a44 

219 

23.08 

.034 

69 

28.66 

1668 

.30.80 

54,34 

3.08 

24.00 

.031 

98 

29.i8 
3004 

1745 

.31.57 

55.17 

3.94 

24.87 

.025 

12S 

17.99 

32.11 

55.78 

457 

25.53 

.018 

152 

30.36 

18.30 

3243 

6615 

4.97 

25.95 

+.009 

180 

30.42 

18.37 

5628 

5.12 

26.12 

—.001 

207 

30.21 

1819 

32^ 

56.12 

4.98 

25.99 

.010 

234 

29.80 

1780 

3197 

55.74 

461 

25.61 

.016 

262 

2930 

17.33 

3150 

55.25 

4.10 

25.10 

.016 

289 

2a95 

16.99 

31.16 

54.86 

3.69 

24.68 

—.010 

Dec. 

-  — 280-48' 

—  220  14' 

—  190  26' 

—  250  16' 

—  1260  7' 

-27056' 

Ma^ 

.=-          5.4 

2.3 

2 

a4 

IJ2 

3.4 

24  Scorpii. 

20  Ophiachi. 

H  Opbinchi. 

A  Ophhidii. 

{  Ophiucbi. 

6  Opbinchi 

1 

16«'  ^ 

16*  4^ 

17*  *• 

17*  6- 

17*  h^ 

17*  13- 

^S 

39*59 

15*78 

3173 

56.09 

48*06 

36*26 

+.030 

421 

40.44 

1659 

32.53 

56.94 

48.87 

37.10 

.032 

70 

41i» 

1740 

3336 

57.84 

49.74 

37.98 

.031 

96 

42.07 

18.18 

34.18 

5872 

5058 

38.85 

.027 

126 

4271 

18.81 

34.87 

5947 

51.31 

39.61 

.022 

153 

43.11 

19.22 

35.34 

59.98 

51.82 

40.14 

.014 

180 

43.27 

19.39 

35.57 

60JM 

5210 

40.42 

+.004 

208 

4316 

19.29 

3551 

60.19 

52.07 

40.39  * 

—.007 

235 

4281 

18.96 

3520 

59.86 

51.76 

40.07 

.015 

262 

42.34 

1850 

34,74 

59.36 

51.29 

39.59 

.017 

290 

41.94 

18.09 

34.29 

58.88 

50.82 

39.10 

—.014 

Dec 

-  —  170  28' 

—  10O32' 

- 150  33' 

—  26°  24' 

—  20058' 

—24052* 

Mug 

.=         5 

5 

2.3 

5 

5 

3.4 

h  Opbiuchl 

c*  Ophiuchi 

0  Serpentis. 

4  8agittarfi 

9  Sagittarii. 

/  Sagittarii 

17*  1&- 

17*  23- 

17*  33- 

17*  51- 

17*  55- 

17*  57- 

16 

069 

399 

43.20 

25.84 

28*56 

0.83 

+.027 

44 

1.55 

4.64 

43.97 

26.63 

29.34 

1.65 

.031 

71 

a43 

5.71 

44.78 

27.48 

30.20 

256 

.031 

90 

3^ 

6.58 

45.60 

28.38 

31.09 

asi 

.030 

126 

4.02 

7.32 

46.31 

2916 

31.88 

4.33 

.026 

154 

457 

7.88 

46.86 

29.79 

3253 

5.02 

.018 

181 

485 

8.18 

47,15 

30.16 

32.91 

5.42 

+.007 

209 

4.82 

8.16 

47J5 

30.21 

3297 

5.48 

—.005 

236 

451 

7.85 

46.87 

29.94 

32.71 

5i21 

.014 

263 

4.02 

7.37 

46,42 

29.47 

3224 

4.72 

.018 

290 

3.56 

6.90 

45;97 

2a98 

31.74 

4.19 

—.017 

Dec. 

-  —  240  3' 

—  230  51' 

—  12048' 

-23048' 

-240  22' 

—  300  25* 

Mug 

'.=         5 

5 

5.4 

5 

5.4 

3.4 
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Stdereal 

Name  and 

Name  and 

Name  and 

Namaand 

Name  and 

Name  and 

Dalty 

Diita. 

RJLofSter. 

B.A.  of  Star. 

R^  of  Star. 

ILA.orstar. 

R^  or  Star. 

R^  or  Star. 

Chanfa. 

ft*  Sagittarii. 

d  SagittariL 

a  SagittariL 

Bradley  2333. 

9>  Sagittarii. 

29  SagittariL 

18"  5* 

18*  12- 

18*  19- 

18*  30- 

18*  37* 

18^  41- 

4 

■ 

■ 

a 

• 

• 

• 

44 

35.08 

1427 

31.85 

11.44 

6.70 

32.98 

+•030 

72 

35.94 

15.18 

32.73 

1258 

756 

33.80 

.031 

100 

36.81 

16.12 

33.64 

1319 

8.49 

34.66 

sm 

127 

3759 

16.97 

34.46 

14.00 

9.33 

35.48 

xm 

154 

38.22 

1766 

3513 

14.69 

10.06 

3617 

J0S2  , 

182 

38.62 

18.11 

3559 

15.17 

1057 

36.67 

+.011 

209 

38.70 

18i» 

35.70 

15.31 

10.73 

36.83 

—.003 

237 

3845 

17.95 

35.47 

15.11 

1054 

3666 

i)13' 

264 

37.99 

17.47 

35.02 

14.67 

10.09 

3654 

M8 

291 

37.51 

16.94 

3451 

1416 

957 

35.75 

M9 

318 

37.19 

1659 

34.16 

13.80 

9.19 

35.38 

—.018 

Dec  -  —  210  y 

—  290  53' 

—  25O30' 

—  23037' 

-370  8' 

—  200  29' 

.      Mag.-         4 

3.4 

3 

6 

4.3 

6 

9^  SagittariL 

a  SagittariL 

C  Sagittarii. 

r  Sagittarii. 

;r*  SagittariL 

A*  SagittariL 

18^  45^ 

18*  4^ 

18*  5J- 

18*  5&» 

19^  IG^ 

19^  2&* 

45 

5459 

47.04 

54*56 

23.89 

6&66 

22^66 

+.035 

72 

55.38 

47.85 

55.38 

24  70 

57.40 

23.38 

.030 

101 

5630 

48.80 

56.36 

25.64 

58.33 

24.30 

jm 

128 

57.14 

49.66 

57J25 

2651 

59.19 

25.18 

mi 

155 

57.84 

50.38 

58.01 

2757 

59.96 

25.96 

.025 

183 

58.34 

50.90 

58.56 

27.83 

6055 

2658 

.014 

210 

58.51 

51.08 

58.76 

28.04 

60.80 

26.87 

+.002 

237 

58.34 

50.90 

5a60 

27.89 

60.70 

26.79 

—.010 

265 

57.90 

50^ 

58.14 

27.45 

60.30 

26.41 

XW7 

292 

57.40 

49.94 

57.61 

2a92 

59.79 

25.91 

.018 

319 

57.03 

4955 

57J30 

2652 

59.38 

25.48 

— i)15  1 

Dec  -— 220  55' 

—  260  28' 

—  30O4' 

—  27052' 

—  34046' 

—  250  11' 

Mag.  -         5 

2.3 

a4 

4.3 

6 

5.4 

6*  SagittariL 

/SagittariL 

(SagittariL 

A  Sagittarii 

c  SagittariL 

PiaiiixU.366. 

19*  34- 

19^  38* 

19^  49- 

19*  50- 

19*  54- 

19*  56^ 

46 

4l'.46 

22^61 

32^74 

36.65 

1458 

39.07 

+.018 

73 

42.13 

23.29 

3343 

37.34 

14.97 

39.79 

.028  1 

101 

42.96 

2413 

34.31 

3820 

15.84 

40.69 

jm 

128 

4379 

24  98 

3520 

39.09 

16.74 

4163 

.033 

156 

44.56 

25.77 

3a06 

3994 

17.61 

4253 

XJOd 

183 

45.13 

2637 

3671 

4059 

1858 

4353 

me  ' 

211 

45.42 

2667 

37.06 

40.94 

18.64 

4a61 

+.006 

238 

•     45.36 

26.62 

37.02 

40.91 

18.62 

4359 

—.007  ' 

265 

45.01 

2657 

3668 

4057 

1858 

4353 

me 

293 

44.53 

25.78 

3615 

40.06 

17.76 

42.70 

mi  1 

320 

44.12 

25.36 

35.70 

39.61 

17.31 

4253 

— i)14 

Dec  -  —  160  26' 

—  20O5' 

— «70  32' 

—  360  34' 

—  S805' 

—  330  36' 

Mag.-         5 

5 

5 

5 

5 

5 

efl  Capricorni. 

n  CapricomL 

d  C«pricomL 

V  CapricomL 

V  CapricomL 

ai  CapricomL 

30*  1(^ 

20*  19- 

20*  21- 

30*  33- 

30*  37» 

30*  43- 

74 

2802 

2960 

a60 

1581 

59.77 

3959 

+i)33 

102 

28.79 

30.39 

4.38 

1658 

6056 

4009 

.030  , 

129 

29.61 

3123 

SJ21 

17.41 

61.44 

40.96 

.031 

156 

30.39 

3204 

ao3 

1854 

6230 

41.84 

X1S9 

184 

31.05 

32.73 

6.72 

ia96 

63.06 

42.63 

sm  1 

211 

31.40 

3ai2 

7.11 

19.37 

6352 

4aio 

+J0OO 

239 

31.41 

3ai6 

7.16 

19.45 

63.61 

4351 

— UMM 

266 

31.13 

3289 

689 

1950 

63.36 

42.97 

mz 

293 

30.69 

3344 

645 

18.77 

62.91 

4253 

.016  1 

321 

3026 

32.00 

&00 

18.32 

6244 

42.04 

mz  \ 

348 

30.04 

31.75 

5.76 

iao6 

G2.14 

41.73 

— a)05| 

Dec  -  -  120  58' 

-180  39' 

— 180  16'     * 

—  180  3r 

—  350  46' 

—  27036' 

Mag.-         a4 

5 

5 

65 

45 

45 

MOON-CULMINATING  STARS.     327 


SdnMl 

l^uneand 

Naawand 

NaOMMMl 

MaoMuid 

Name  and 

Nairn  and 

DaUy    1 

Date. 

BJLofStMr. 

BJLofStw. 

BJLofSttf. 

RJL.ofSt». 

R.A.of8t». 

E.A.orStar. 

Change. 

r  Aqaarii. 

1  CapricornL 

C  CapricornL 

«  Capricorn!. 

Y  Capricomi. 

d  Capricomi. 

21^  2- 

21*  14- 

21*  19- 

21*  29- 

21*  32- 

21*  3^ 

. 

d 

■ 

■ 

■ 

■ 

■ 

■ 

75 

847 

37.81 

51J») 

25.09 

30.64 

29i» 

+.017 

103 

9.16 

38.49 

5190 

25.76 

3129 

29.83 

.C27 

130 

10.00 

39.31 

52.74 

2656 

32.09 

3062 

.030  1 

157 

10.79 

40.16 

5361 

2744 

32.95 

31.48 

.030  1 

185 

11.52 

40.93 

54.41 

2824 

33.75 

32J28 

.024 

212 

11.98 

41.43 

54.94 

28.78 

3429 

3284 

.013 

240 

12.12 

41.61 

55.13 

29i)0 

3452 

33.08 

-♦-.001 

267 

11.93 

41.45 

54.98 

2888 

3440 

32i)9 

—.009 

294 

1155 

41.08 

54.60 

2852 

34.06 

3266 

.014 

322 

1113 

40.64 

5414 

2ao8 

3363 

3224 

.013 

349 

10.84 

40.33 

5aRl 

27.75 

33.31 

31.91 

—.010 

Dee 

-  —  no  SS' 

— 170  25' 

—  230O' 

—  2005' 

-  170  17' 

— 16045' 

Mag 

.=         4.5 

45 

4 

5.4 

4.3 

3 

H  CapricornL 

t  Aqaarii. 

4  AqoariL 

(  Aqaarii. 

53*AqaariL 

0  AqaariL 

21»  4&* 

21*  59- 

22^  9- 

22^  12- 

22^  19- 

22^  2>- 

75 

50'l0 

2*76 

36*75 

59*87 

857 

24*.24 

+.010 

104 

50.74 

3.36 

37.31 

60.42 

9.13 

24.75 

.023 

131 

5151 

4.12 

3a05 

61.15 

9.87 

25.47 

.029 

158 

52.36 

4.97 

3a88 

61.99 

10.72 

2633 

.031 

186 

5316 

5.78 

39.69 

62.80 

1157 

27.16 

.026 

213 

63.72 

6.36 

40.28 

6340 

1220 

27.78 

.017 

240 

53.96 

6.64 

4058 

6370 

1253 

2812 

+.005 

268 

53J7 

659 

4055 

6369 

12^53 

28.13 

—.006 

295 

5356 

629 

40.29 

63.43 

1228 

27.89 

.012 

322 

5316 

5.90 

39.92 

6307 

11.90 

2753 

.013 

350 

62.83 

556 

3959 

62.73 

1154 

27.19 

—.014 

Dec 

-  — 140  12* 

—  14032' 

—  80  28* 

-8O30' 

—  170  26' 

-110  23* 

Mag 

.=-         5 

4 

45 

56 

6 

5.4 

ir  Aqaarii. 

T^AqoariL 

aAqoariL 

f  AqoariL 

V^  AqaariL 

V^  AquariL 

22^  30- 

22^  4^ 

22*  47» 

23^7* 

23^  9» 

23^  11- 

21 

39*98 

tSao 

2287 

14*07 

43!o9 

60.42 

—.003 

105 

40.77 

21.12 

2354 

1458 

4a59 

50.89 

+.020 

132 

41.48 

2182 

2424 

1523 

44JM 

5153 

joas 

159 

42.30 

22.66 

25.06 

1604 

45.05 

52.34 

.031 

186 

4a09 

23.48 

25.92 

1686 

45.88 

5ai7 

.028 

214 

43.74 

24.16 

2662 

1757 

46.60 

5a90 

.020 

241 

44.07 

2454 

27.01 

17.99 

47.03 

54.33 

+.009 

269 

44.09 

2459 

2707 

18.11 

4716 

54.47 

—.002 

296 

43.87 

24.38 

2687 

17.97 

47.02 

54.33 

.009 

323 

4353 

24.04 

2653 

17.68 

46.73 

54.04 

.012 

350 

43J») 

23.69 

2618 

17.35 

46.40 

53.71 

—.015 

Dec 

»  —  40  56' 

— 140  19* 

-I6033' 

—  6047' 

—  9050* 

— 100  22* 

Mag 

.«         6 

4 

3 

45 

5.4 

5 

xPiadam. 

aPisdam. 

20  Pisdam. 

27  Pisdam. 

dOPisdom. 

33  ^sdam. 

23*  19- 

23^  35^ 

23^  40- 

23^  51- 

23^  54- 

23*  58- 

22 

55*12 

4*14 

54*44 

40*10 

56.72 

20*09 

—.007 

106 

5555 

4.45 

64.70 

40J28 

56.87 

20J21 

+.017 

133 

56.18 

5.05 

55.30 

40.85 

57.44 

20.77 

.024 

160 

56.99 

5.84 

56.06 

41.62 

58.21 

2154 

.030 

187 

57.80 

6.67 

56.91 

42.45 

5904 

22.37 

.029 

215 

5852 

7.41 

57.66 

4322 

59.81 

23.15 

.023 

242 

5896 

7.88 

58.15 

4a73 

60.34 

23.67 

.013 

270 

69.11 

8.07 

5835 

4a97 

60.58 

234>3 

+  002 

297 

6899 

7.99 

58i29 

4^93 

6055 

23.90 

—.005 

324 

5873 

775 

5805 

4^71 

6032 

23.70 

.010 

351 

58.41 

7.44 

57.73 

4a41 

60.03 

23.40 

-.014 

Dec 

--♦-00  30* 

4-10  2' 

—  30  31' 

-40  19' 

-  60  47' 

—  60  28* 

Mag 

.-         5.4 

5 

6 

5.6 

5 

5 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT.                     || 

JANUARY. 

FEBRUARY. 

Data. 

Semi- 

Horbonttl 

Hoaxlj 

Meridian 

HoqtIt 

Semi- 

HoriaoDtal 

Houriy 

Meridlaa 

Hoartj 

diuMtor. 

Parallax. 

Dlff. 

Traiuit 

DiBT 

dlameCer. 

Paiallaz. 

Dlff. 

TnnaK. 

HUL 

d 
1.0 

1^4/.l 

54*    l4 

— 0''.49 

h    m 
U.    9  42.1 

2X)4 

14' 48*4 

64*1^5 

H-a!48 

h    m 
U.  10  50.7 

m 
liM 

1.5 

14  45.7 

54    3.4 

0.35 

L.22    6.5 

2.03 

14  60.1 

64  20.0 

059 

L.  23  13.b 

l£2 

2.0 

14  44.7 

54    0.1 

0.21 

u.  10  31.0 

2.03 

14  52.5 

64  27.7 

0.69 

U.U  36.8 

1.89 

2.5 

14  44.1 

53  58.4 

—0.09 

L.  22  55.4 

2.03 

14  64.8 

54  365 

0.78 

L.  23  59.1 

1.87 

3.0 

14  43.9 

53  58.1 

4-0.03 

u.U  19.7 

2.02 

14  57.4 

54  46.4 

0.86 

3.5 

14  iiSi 

53  59.1 

0.14 

L.  23  43.8 

2.00 

15    0.4 

64  57.1 

0.92 

IT.  12  215 

^.85 

4.0 

14  45.0 

54    1.4 

OSU 

15    3.4 

65    8.6 

0.99 

L.    0  43.6 

1.84 

4.5 

14  46.0 

54    4.8 

0.34 

U.12    7.6 

1.96 

15    6.8 

65  20.8 

1.05 

u.13    6.7 

1.83 

5.0 

14  47.4 

54    9.6 

0.45 

L.    0  31.0 

1.93 

15  105 

65  33.7 

1.10 

L.    1  27.6 

1.83 

5.5 

14  4ao 

54  15.6 

0.55 

u.  12  64.1 

1.92 

16  13.8 

55  47.1 

1.15 

u.  13  49.7 

1.84 

6.0 

14  50.9 

54  22.7 

0.64 

L.    1  16.9 

1.89 

16  17.6 

56    15 

150 

L.    2  11.8 

1.85 

6.5 

14  53.2 

54  30.9 

0.74 

U.13  39.4 

1.85 

15  21.6 

56  15.9 

154 

u.  14  34.3 

1J8 

7.0 

14  55.8 

54  40.5 

0.85 

L.   2    1.5 

1.83 

15  25.8 

56  31.0 

158 

L.   2  57.1 

1.91  1 

7.5 

14  58.8 

54  51.3 

0.95 

U.14  23.6 

1.83 

15  30.0 

56  46.7 

1.33 

u.  15  20.3 

1.95  1 

8.0 

15    2.1 

55    3.4 

1.07 

L.    2  45.3 

1.82 

15  345 

67    2.9 

1.37 

L.    3  43.9 

2,00 

8.5 

15    5.6 

55  17.0 

1.19 

U.15    7.0 

1.80 

15  39.1 

67  19.7 

1.42 

u.16    8.3 

2,07 

9.0 

15    9.7 

55  31.9 

1.31 

L.    3  28.6 

1.82 

15  43.8 

57  36.9 

1.45 

L.    4  33.4 

2.13 

9.5 

15  14i2 

55  48.3 

1.43 

u.  15  605 

1.83 

15  485 

67  545 

1.47 

u.  16  69.4 

250 

lOi) 

15  19.1 

56    6.2 

1.55 

L.    4  12.6 

1.85 

15  63.3 

68  12.3 

1.49 

L.    6  26.3 

257 

10.5 

15  21.4 

56  25.5 

1.66 

u.  16  35.1 

1.88 

15  68.1 

68  305 

1.48 

u.  17  54.0 

2.33 

11.0 

15  29.9 

56  46.1 

1.76 

L.    4  57i) 

1.93 

16    3.0 

68  48.0 

1.46 

L.   6  22.6 

2.40 

-   11.5 

15  35.9 

57    8.1 

1.86 

u.  17  21.6 

2.00 

16    7.8 

69    5.3 

1.41 

u.18  51.9 

2.46 

12.0 

15  42.2 

57  31J2 

1.95 

L.   6  46.0 

2.07 

16  125 

69  21.9 

1.34 

L.    7  21.8 

250 

12.5 

15  48.7 

67  55.2 

2.03 

U.18  11.4 

2.15 

16  16.4 

69  37.4 

153 

u.  19  52.1 

253 

13.0 

15  55.4 

58  19.9 

2.08 

L.   6  37.7 

253 

16  20.3 

69  61.3 

1.08 

L.   8  22.7 

253 

13.5 

16    2.1 

58  45.0 

2.08 

U.19    6.0 

2.32 

16  23.6 

60    35 

0.89 

u.20  53.1 

252 

14.0 

16    8.9 

69    9.8 

2.03 

L.   7  33.3 

2.40 

16  26.1 

60  12.6 

0.66 

J,.    9  23.3 

250  i 

14.5 

16  15.5 

59  33.8 

1.95 

U.20    2.6 

2.48 

16  27.8 

60  19.1 

0.41 

U.21  53.0 

2.45  1 

15.0 

16  21.7 

69  56.6 

1.81 

L.    8  32.9 

2.55 

16  28.7 

60  22.4 

-4-0.13 

L.  10  22.3 

2,40 

15.5 

16  27.4 

60  17.3 

1.61 

n.21    3.9 

2.60 

16  28.7 

60  225 

—0.16 

u.22  50.8 

2.35 

16.0 

16  32.2 

60  35.3 

1.37 

L.   9  35.5 

2.63 

16  27.7 
16  25.7 

60  185 

0.46 

L.  11  185 

258 

16.5 

16  36.0 

60  50.1 

1.07 

U.22    7.3 

2.63 

60  11.1 

0.77 

u.23  45.7 

252 

17.0 

16  39.0 

61    1.0 

0.72 

L.  10  39.0 

2.62 

16  22.7 

60    0.0 

1,07 

17.5 

16  40.9 

61    7.5 

-H).35 

U.23  10J8 

2.68 

16  18.8 

59  45.4 

1.34 

I..12  11.9 

2.17 

18.0 

16  41.5 

61    9.4 

-0.03 

L.  11  40.9 

2.53 

16  13.9 

69  27.8 

158 

u.  0  37.8 

2.13 

18.5 

16  40.6 

61    6.7 

0.42 

16    8.4 

69    75 

1.78 

L.13    3.1 

2.10 

19.0 

16  38.5 

60  59iJ 

0.82 

u.   0  10.8 

2.47 

16    2.4 

68  45.1 

1.93 

u.   1  28.0 

2.06 

19.6 

16  35.3 

60  47.0 

1.19 

L.  12  39.9 

238 

15  65.8 

58  21.1 

2.04 

L.  13  525 

2.03 

20.0 

16  30.8 

60  30.7 

1.52 

u.   1    8.0 

2.30 

15  48.9 

57  56.0 

2.12 

u.  2  16.9 

2.02 

20.5 

16  25.5 

60  10.6 

1.81 

L.  13  35.1 

253 

15  41.9 

57  30.3 

2.14 

L.  14  41.1 

2.01 

21.0 

16  19.3 

59  47.3 

2.04 

u.  2    14 

2.17 

15  34.9 

67    4.7 

2.11 

u.   3    55 

2.00 

21.5 

16  12.3 

59  21.6 

2i22 

L.  14  27.0 

2.10 

15  285 

66  39.7 

2.04 

L.  15  29.3 

2.00 

22.0 

16    4.7 

58  54.1 

2.34 

u.   2  52.0 

2.05 

15  21.7 

56  15.7 

1.94 

u.   3  53.4 

2.01 

22.5 

15  57.1 

58IKS.5 

2.39 

L.  15  16.3 

2.00 

16  15.6 

65  53.1 

1.81 

L.  16  175 

2.02 

23.0 

15  49.3 

57  56.6 

2.40 

u.   3  40J2 

1.99 

15    9.9 

65  325 

155 

u.  4  41.9 

2.03 

23.5 

15  41.5 

57  28.0 

2.35 

L.16    3.8 

1.98 

15    4.8 

65  13.4 

1.47 

L.  17    6.4 

2.04  ' 

24.0 

15  33.9 

67    0.1 

2.27 

u.  4  27.4 

1.98 

15    05 

54  56.9 

157 

u.  6  31.0 

2.05 

24.5 

15  26.5 

56  33.5 

2.15 

L.  16  60.9 

1.97 

14  565 

54  42.8 

1.07 

L.  17  555 

2.06 

25.0 

15  19.8 

56    8.5 

2.00 

u.  5  14.5 

1.97 

14  535 

64  31.1 

0^ 

u.   6  20.1 

2.05 

25.5 

15  13.6 

55  45.4 

1.83 

L.  17  38.0 

1.97 

14  50.8 

64  22.0 

0j64 

i.  18  44.7 

2.04 

26.0 

15    7.9 

55  24.5 

1.64 

u.  6    1.7 

1.97 

14  49.0 

64  15.6 

0.42 

u.  7    9.1 

2.03 

26.5 

15    2.8 

55    6.9 

1.44 

L.  18  25.4 

1.98 

14  48.0 

54  11.8 

052 

L.  19  33.4 

2.02 

27.0 

14  58.3 

64  49.8 

1.24 

u.  6  49.3 

2.00 

14  47.6 

64  10.4 

—0,01 

u.  7  575 

2.00 

27.5 

14  54.5 

64  36.1 

1.04 

L.  19  13.3 

2.02 

14  48.0 

64  115 

-+^.19 

L.20  21.3 

1.97 

28.0 

14  51.5 

64  24.8 

0.84 

u.   7  37.6 

2.03 

14  48.9 

64  14.9 

0.37 

u.  8  44.9 

1.95  1 

28.5 

14  49.2 

54  15.9 

0.64 

L.20    2.0 

2.03 

14  50.3 

64  205 

055 

1.21    85 

1S3 

29.0 

14  47.4 

54    9.4 

0.44 

u.  8  26.4 

2.03 

14  52.4 

64  28.1 

0.71 

u.  9  31.3 

lill  1 

29.5 

14  46i2 

64    6i2 

0.26 

L.  20  50.9 

203 

14  64.9 

64  37.6 

0,86 

L.  21  64.1 

1^ 

30.0 

14  45.7 

64    3.1 

—0.09 

IT.  9  155 

2.02 

14  58.0 

64  48.7 

0«98 

u.lO  16.7 

1.87 

30.5 

14  45.7 

54    3.0 

-H).07 

L.  21  39.4 

2.01 

15    1.4 

65    1.1 

1.07 

L.  29  39.1 

1.87  . 

31.0 

14  46.2 

64    4.8 

052 

u.lO    3.5 

2.00 

15    4.9 

55  145 

1.15 

u.ll     15 

1.85' 

31.5 

14  47.1 

64    8.4 

-1-0.36 

L.  22  27.3 

1.97 

15    8.9 

65  28.8 

-hl51 

L.  23  23.7 

1.86 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT.                      | 

MARCa 

APRIL. 

Date. 

8emi. 

Horbontal 

Hourly 

Meridian 

Hoorlj 

Semi- 

Hoorlr 

Meridlaa 

Hoarly 

dkoMter. 

PuallAZ. 

IMS. 

Trmnsii. 

Difl. 

diameter. 

ParaUaz. 

DUL 

Tzanait. 

Biff. 

d 
1.0 

14'55?.4 

54*2^.1 

H-er.7i 

h     m 
U.    9  31.3 

m 
1.91 

1^  2L2 

56!  1^9 

H-L63 

h    m 
U.  10  24.1 

m 
1.89 

1.5 

14  54.9 

54  37.6 

0.86 

L.  21  54.1 

1.89 

15  26.6 

56  33.8 

166 

L.  22  46.9 

1.12 

2.0 

14  58.0 

54  48.7 

0.98 

U.IO  16.7 

1.87 

15  32.0 

56  53.8 

1.66 

u.ll  10.3 

1.17 

2.5 

15    1.4 

55    1.1 

1.07 

L.  22  39.1 

1.86 

15  375 

57  13.7 

1.63 

L.  23  34.1 

2.12  1 

3.0 

15    4.9 

55  145 

1.15 

u.ll    15 

1.85 

15  42.7 

57  33.0 

1.57 

D.  11  58.6 

2.07 

3.5 

15    8.9 

55  28.8 

1.22 

L.  23  23.7 

1.85 

15  47.6 

57  51.4 

1.49 

4.0 

15  13.0 

55  43.8 

1.27 

u.  11  46.0 

1.86 

15  52.4 

58    8.7 

1.38 

L.    0  23.7 

2.12 

4.5 

15  17.1 

55  59.3 

1.30 

15  56.7 

58  245 

1.24 

u.  12  49.6 

2.18 

5.0 

15  21.4 

56  15.0 

1.31 

L.    0    85 

1.88 

16    05 

58  385 

1.09 

L.    1  16.3 

2S& 

5.5 

15  25.7 

56  30.7 

1J29 

U.12  31i2 

1.90 

16    3.8 

58  50.7 

0.93 

u.  13  43.8 

2.32 

6.0 

15  30.0 

56  46.1 

IJ27 

L.    0  54iJ 

1.93 

16    65 

59    0.9 

0.77 

L.    2  12.1 

2.38 

6.5 

15  34.1 

57    1.3 

liKS 

c.  13  17.6 

1.97 

16    8.8 

59    9M 

0.61 

u.  14  40.9 

2.42 

7.0 

15  38.0 

57  16.1 

1.21 

L.    1  415 

2.01 

16  105 

59  155 

0.44 

L.    3  10.3 

2.46 

7.5 

15  41.9 

57  30.3 

1.16 

U.14    5.9 

2.05 

16  11.7 

59  19.9 

0iJ9 

V.  15  40.0 

2.48  1 

8.0 

15  45.7 

57  44.0 

1.11 

L.    2  30.8 

2.12 

16  12.4 

59  22.4 

0.14 

L.    4    9.9 

2.48 

8.5 

15  49J2 

57  57.0 

1.06 

u.  14  56.6 

2.18 

16  12.6 

59  23J2 

H-0.00 

u.  16  39.7 

2.47 

1      9.0 

15  52.6 

58    9.4 

1.00 

L.    3  23i2 

2.25 

16  12.4 

59  225 

—0.12 

L.    5    9.4 

2.45 

'       9.5 

15  55.8 

58  21.0 

0.94 

u.  15  505 

2.30 

16  11.8 

59  ^.3 

0J24 

u.  17  385 

2.41  1 

1     10.0 

.  15  58.7 

58  32.0 

0.88 

L.    4  185 

2.35 

16  10.9 

59  16.8 

0.34 

L.    6    7.1 

2.36 

1     10.5 

16    15 

58  42.2 

0.82 

u.  16  47.0 

2.40 

16    9.6 

59  12.1 

0.43 

u.  18  35.2 

2.30 

,     11.0 

16    4.0 

58  51.7 

0.76 

L.   5  16.1 

2.43 

16    6.1 

59    6.4 

0.52 

L.    7    2.6 

2J25 

11J> 

16    6.3 

59    05 

0.69 

u.  17  455 

2.45 

16    6.2 

58  59.6 

0.61 

u.  19  29.1 

2.18 

12.0 

16    85 

59    8.4 

a62 

L.    6  15iJ 

2.47 

16    4.0 

58  51.8 

069 

L.    7  55.0 

2.13  1 

12.5 

16  10.4 

59  15.3 

053 

c.  18  44.8 

2.47 

16    1.7 

58  43.1 

0.76 

u.20  205 

2.10  1 

13.0 

16  11.9 

59  21.1 

0.42 

L.    7  14.3 

2.44 

15  59.1 

58  335 

0.84 

L.    6  45.3 

2.C7  1 

13.5 

16  13.2 

59  255 

0.31 

u.  19  43.3 

2.40 

15  56J2 

58  22.9 

0.92 

u.21  10.0 

2.03 

14.0 

16  14.0 

59  285 
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2.05 

5.5 

16    1.1 

58  40j2 

2J2S 

11.16  36.8 

2.04 

15  205 

56  11.0 

1.97 

u.  17  45.3 

2.06 

6.0 

15  535 

58  12.8 

2J27 

L.    5     1.1 

2.02 

15  14.0 

55  48.3 

1.81 

L.   6  10.0 

2.06 

.  6.5 

15  46.1 

57  45.7 

2.23 

u.  17  255 

2.00 

15    8.4 

55  27.6 

1.63 

U.18  34.7 

2.07 

7.0 

15  38.9 

57  19J2 

2.15 

L.    5  49.1 

1.99 

15    3.4 

55    9.1 

1.45 

L.   6  59.4 

2.07 

7.5 

15  32.1 

56  54.1 

2.04 

u.  18  13.0 

1.99 

14  59.1 

54  52.8 

156 

u.  19  245 

2.C6 

8.0 

15  25.6 

56  305 

1.92 

L.    6  36.9 

2.00 

14  555 

54  38.6 

1.08 

L.   7  48.8 

2.06 

8.5 

15  19.5 

56    7.9 

1.79 

U.19    1.0 

2.01 

14  52.0 

54  26.8 

0.89 

u.20  13.3 

2.04 

9.0 

15  13.9 

55  47.3 

1.64 

L,    7  25.1 

2.02 

14  49.3 

54  175 

0.71 

L.    8  37.7 

2.02 

9.5 

15   a8 

55  28.5 

1.49 

u.  19  49.4 

2.03 

14  47.3 

54    9.6 

0.54 

u.21    1.9 

1.99 

10.0 

15    4J2 

55  11.6 

1.34 

L.    8  13.8 

2.04 

14  45.8 

54    4.4 

0.37 

L.    9  25.7 

1.97 

10.5 

15    0.0 

54  56.4 

1.19 

U.20  38.4 

2.05 

14  44.9 

54    0.9 

051 

u.21  49.3 

1.95 

11.0 

14  56.4 

54  43.1 

1.03 

L.    9    3.1 

2.06 

14  445 

53  595 

—0.06 

L.  10  125 

1.02 

nj5 

14  53.3 

54  31.7 

0.88 

U.21  27.7 

2.05 

14  445 

53  595 

+0.08 

u.22  35.4 

1.89 

12.0 

14  50.6 

54  21.9 

0.75 

L.    9  52.3 

2.05 

M  45.0 

54    0.9 

050 

L.  10  57.9 

1.86 

12.5 

14  48.4 

54  13.8 

0.61 

U.22  16.8 

2.03 

14  45.8 

54    4.0 

0.32 

u.  23  20.1 

1.83 

13.0 

14  46.7 

54    7.3 

0.48 

L.  10  41.0 

2.01 

14  47.0 

54    85 

0.43 

L.  11  42.0 

1.81 

13.5 

14  45.3 

54    2.4 

0.35 

u.  23    5.0 

1.99 

14  485 

54  145 

0.53 

14.0 

14  44.4 

53  58.9 

0J23 

L.  11  28.7 

1.96 

14  505 

54  215 

0.62 

u.   0    3.7 

1.80 

14.5 

14  43.8 

53  56.8 

0.12 

u.  23  52.1 

1.93 

14  52.6 

54  29.3 

0.72 

L.  12  255 

1.80 

15.0 

14  43.6 

53  56.0 

—0.01 

14  55.1 

54  38.6 

0.81 

u.   0  46.6 

1.79 

15.5 

14  43.7 

53  56.6 

H-0.10 

L.  12  15.0 

1.90 

14  57.8 

54  46.9 

0.90 

L.  13    85 

1.79 

16.0 

14  44.3 

53  58.4 

0.21 

u.   0  37.6 

1.87 

15    1.0 

55    05 

0.99 

u.   1  295 

1.79 

16.5 

14  45.1 

54    1.7 

0.33 

L.  12  59.8 

1.84 

15    4.4 

55  12.7 

1.08 

L.  13  50.9 

1.81 

17.0 

14  46.4 

54    6.4 

0.45 

u.   1  21.7 

1.81 

15    8.1 

55  26.3 

1.17 

u.   2  12.8 

1.83 

17.5 

14  48.1 

54  12.4 

0.57 

L.  13  43.3 

1.79 

15  125 

55  40.9 

157 

L.  14  35.0 

1.86 

18.0 

14  50.1 

54  20.0 

0.70 

u.  2    4.6 

1.78 

15  165 

55  56.7 

1.36 

u.  2  57.7 

1.90 

18.5 

14  52.6 

54  29.1 

0.83 

L.  14  ^.9 

1.77 

15  21.1 

56  13.6 

1.45 

L.  15  20.9 

1.95 

19.0 

14  55.6 

54  39.8 

0.97 

u.   2  47.1 

1.77 

15  25.9 

56  315 

153 

u.   3  44.7 

201 

19.5 

14  58.9 

54  52.3 

1.11 

L.  15    8.3 

1.78 

15  31.0 

56  50.4 

1.61 

L.16    95 

2.07 

20.0 

15    2.7 

55    6.5 

li» 

u.   3  29.7 

1.79 

15  36.4 

57  10.3 

1.69 

u.   4  34.6 

2.14 

20.5 

15    7.1 

65  22.5 

1.41 

L.15  51.3 

1.82 

15  42.1 

57  30.9 

1.75 

L.17    0.7 

251 

21.0 

15  11.9 

55  40.3 

1.55 

u.   4  13.4 

1.86 

15  47.9 

57  52.3 

1.80 

u.   5  27.8 

2.28 

21.5 

15  17J2 

55  59.7 

1.70 

L.  16  35.9 

1.90 

15  53.9 

58  14.1 

1.82 

L.  17  55.6 

2.35 

22.0 

15  23.0 

56  21.0 

1.83 

c.   4  59.0 

1.96 

15  59.9 

58  365 

1.83 

u.  6  245 

^Al 

22.5 

15  29.2 

56  43.7 

1.95 

L.  17  22.8 

2.02 

16    5.8 

58  58.1 

1.80 

L.  18  535 

2.46 

23.0 

15  35.9 

57    7.9 

2.07 

u.   5  47.5 

2.10 

16  11.6 

59  19.4 

1.73 

u.   7  235 

2.48 

23.5 

15  42.7 

57  33.4 

2.16 

L.  18  13.1 

2.17 

16  17.1 

59  39.7 

1.62 

L.  19  53.3 

2.48 

24.0 

15  49.9 

57  59.7 

2J22 

u.  6  39.6 

2.26 

16  225 

59  58.4 

1.47 

u.   8  23.4 

2.49 

24.5 

15  57.3 

58  26.7 

2iM 

L.  19    75 

2.34 

16  26.7 

60  14.9 

1.28 

L.  20  53.4 

2.48 

25.0 

16    4.6 

58  53.5 

2J22 

u.  7  35.8 

2.42 

16  305 

60  28.9 

1.04 

u.   9  23.3 

2.46 

25.5 

16  11.8 

59  20.1 

2.16 

L.20    5.3 

2.49 

16  33.6 

60  39.9 

0.76 

L.  21  52.7 

2.43 

26.0 

16  18.6 

59  45.4 

2.04 

u.  8  35.6 

255 

16  ^55 

60  475 

0.44 

u.lO  21.6 

2.39 

26.5 

16  25.2 

60    9.1 

1.87 

L.21    6.4 

2.59 

16  36.4 

60  505 

+0.10 

L.  22  50.0 

2.34 

27.0 

16  31.0 

60  30.4 

1.65 

u.   9  37.6 

2.61 

16  365 

60  49.6 

—0.24 

u.ll  17.7 

2.29 

27.5 

16  35.9 

60  48.6 

1.37 

L.22    8.9 

2.61 

16  34.8 

60  445 

0.60 

L.  23  45.0 

254 

28.0 

16  39.8 

61    ZSi 

1.04 

u.  10  40.0 

258 

16  32.3 

60  355 

0.95 

u.  12  11.8 

251 

28.5 

16  42.7 

61  13.5 

0.67 

L.  23  10.7 

2.54 

16  28.7 

60  21.9 

157 

29.0 

16  UJi 

61  19J2 

+0iJ7 

u.  11  40.9 

248 

16  24.0 

60    4.9 

1.52 

L.    0  38.1 

2.18 

29.5 

16  44.4 

61  20.1 

—0.13 

16  185 

59  44.7 

1.80 

u.13    4.1 

2.16 

30.0 

16  43.4 

61  16.0 

0.55 

L.    0  10.3 

2.42 

16  125 

59  21.8 

2.00 

L.    1  29.9 

2.14 

30.5 

16  40.9 

61    6.9 

0.94 

u.  12  39.0 

2.36 

16    5.4 

58  56.8 

2.16 

u.  13  55.4 

2.13 

31.0 

16  37iJ 

60  53.4 

1.30 

L.    1    6.9 

2.29 

15  58.3 

58  30.3 

256 

L.   2  20.8 

2.12 

31.5 

16  32.4 

60  35.7 

—1.62 

u.  13  34.0 

254 

15  50.8 

58    3.1 

—259 

u.  14  46.1 

2.11 

332 


MOON,    1863. 


FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT.                     | 

SEPTEMBER. 

OCTOBER. 

Date. 

Semi- 

HorlaoDtal 

Hourly 

Meridian 

Hooriy 

Semi- 

HoriiODtal 

Hoarty 

Heridiaii 

Hourlj 

diameter. 
id  4d'.3 

Par&ll&x. 

Dlff. 

Tranalt. 

Dlff. 

diametar. 

Panllaz. 

Dur. 

Tranail. 

DHL 

d 
1.0 

57  3^'.6 

-2''i» 

h     m 
x.    3  115 

m 
2.11 

15'  1(>5 

5^  5^2 

-i'Jts 

h     m 
L.    3  33.7 

1J> 

15  36.0 

57    85 

2.23 

C.15  36.8 

2.11 

15  10.0 

55  38.7 

1.61 

u.  15  595 

2.11 

2.0 

15  23.9 

56  42.2 

2.14 

L.    4    2.1 

2.11 

15    5.0 

55  14.4 

1.45 

L.    4  245 

2.09 

2.5 

15  22.0 

56  17.2 

2.02 

u.  16  27.4 

2.10 

15    0.6 

54  58.4 

156 

U.16  49.6 

2.07 

3.0 

15  15.6 

55  53.8 

1.86 

L.    4  52.7 

2.10 

14  56.8 

54  44.6 

1.06 

L.    5  145 

2.04  1 

3.5 

15    9.8 

55  32.4 

1.69 

u.  17  17i) 

2.10 

14  53.7 

54  33.1 

0.85 

u.  17  38.4 

2.00  , 

4.0 

15    4.6 

55  13.3 

150 

L.   5  43.0 

2.09 

14  51.3 

54  24.1 

0.65 

L.    6    25 

1.97 

4.5 

15    0.0 

54  56.4 

1.30 

U.18    8.0 

2.07 

14  495 

54  17.6 

0.43 

u.  18  25.7 

IS3' 

5.0 

14  56.1 

54  41.9 

1.10 

L.   6  32.7 

2.05 

14  48.4 

54  13.8 

051 

L.    6  48.7 

1.90  1 

5.5 

14  52.8 

54  29.9 

0.89 

u.  18  57.1 

2.03 

14  48.1 

54  12.6 

—0.00 

U.19  115 

1.86 

6.0 

14  50.2 

54  20.4 

0.68 

L.    7  21.3 

2.00 

14  48.4 

54  13.9 

-h052 

L.    7  33.6 

1.84 

6.5 

14  48.3 

54  13.4 

0.48 

u.  19  45.1 

1:97 

14  49.4 

54  17.6 

0.42 

u.  19  55.6 

1.4*2 

7.0 

14  47.0 

54    8.8 

058 

L.    8    85 

1.94 

14  51.1 

54  23.7 

0.61 

L.    8  17.4 

li« 

7.5 

14  46.4 

54    6.5 

—0.09 

U.20  315 

1.91 

14  53.3 

54  32.0 

0.78 

D.20  39.0 

1.80 

8.0 

14  46.3 

54    6.4 

-^0.09 

L.    8  54.3 

1.88 

14  565 

54  42.3 

0.94 

L.    9    0.6 

1.80 

8.5 

14  46.9 

54   a3 

056 

U.21  16.7 

1.85 

14  595 

54  54.4 

1.06 

u.21  225 

1.80  1 

9.0 

14  48.0 

54  12.3 

0.41 

L.    9  38i) 

1.83 

15    35 

55    8.0 

1.19 

L.    9  44.0 

li?2  1 

9.5 

14  49.6 

54  18.2 

0.55 

17.22    0.8 

1.81 

15    7.3 

55  22.9 

158 

u.22    5.9 

1.84  1 

1     10.0 

14  51.6 

54  25.6 

0.68 

L.  10  22.4 

1.81 

15  11.6 

55  38.9 

1.36 

L.  10  285 

1.87 

1     10.5 

14  54.1 

54  34.4 

0.79 

U.22  44.0 

1.80 

15  165 

55  55.6 

1.40 

u.22  50.9 

IJ90 

1     11.0 

14  56.8 

54  44.4 

0.88 

L.11    5.6 

1.80 

15  20.8 

56  12.6 

1.43 

L.  11  14.0 

154   , 

11.5 

14  59.8 

54  55.6 

0i)6 

u.  23  27.3 

1.80 

15  255 

56  29i) 

1.44 

u.  23  37.7 

1.99  1 

12.0 

15    3.0 

55    7.6 

1.04 

L.  11  4m 

1.81 

15  30.1 

56  47.0 

1.42 

1 

12.5 

15    6.S 

55  20.3 

1.09 

15  34.8 

57    3.8 

1.38 

L.  12    2.1 

2.05 

;    13.0 

15  10J2 

55  33.7 

1.14 

u.   0  11.1 

1.84 

15  395 

57  20.1 

1.32 

u.   0  27.1 

2,11 

1     13JS 

15  14.0 

55  47.6 

1.18 

L.  12  33.4 

1.87 

15  43.4 

57  355 

155 

L.  12  52.9 

2.17 

'     14.0 

15  17.9 

56    1.9 

1.20 

u.  0  56.1 

1.90 

15  47.4 

57  50.1 

1.16 

u.   1  19.4 

2.24  . 

145 

15  21.8 

56  16.6 

1.22 

L.  13  195 

1.95 

15  51.0 

58    3.7 

1.08 

L.  13  46.6 

2^  . 

15.0 

15  25.8 

56  31.4 

154 

u.   1  43.0 

2.00 

15  54.4 

58  16.1 

OSK) 

u.  2  145 

2.34  j 

15.5 

15  30.0 

56  46.3 

1.26 

L.  14    7.3 

2.05 

15  57.4 

58  27.3 

0.89 

L.  14  42i) 

258  ' 

16.0 

15  34J2 

57    15 

157 

u.   2  32.3 

2.11 

16    0.1 

58  37.3 

0.79 

u.   3  11.8 

2.41 

16.5 

15  33.3 

57  16.8 

158 

L.  14  58.0 

2.17 

16    25 

58  465 

0.69 

L.  15  40.8 

2.42 

17.0 

15  42.4! 

57  32iJ 

158 

V.  3  24.4 

253 

16    4.7 

58  54.0 

0.60 

u.   4    9i) 

2.42 

17.5 

15  46.6 

57  47.6 

158 

L.  15  51.6 

229 

16    65 

59    0.6 

051 

L.  16  39.0 

2.40 

18.0 

15  50.8 

58    2.9 

157 

u.  4  19.4 

2.34 

16    8.0 

59    6.1 

0.42 

u.   5    7.7 

2.38 

18.5 

15  54.9 

58  18iJ 

1.26 

L.  16  47.7 

2.38 

16    95 

59  10.6 

0.33 

L.  17  36.1 

2.35 

19.0 

15  59.0 

58  33J2 

153 

u.   5  16.4 

2.41 

16  10.1 

59  ia9 

054 

u.  6    4.1 

2.31 

'     19.5 

16    2.9 

58  47.8 

1.19 

L.  17  455 

2.41 

16  10.7 

59  16.1 

0.14 

L.  18  315 

227 

1    20.0 

16    6.8 

59    1.8 

1.14 

n.  6  14.6 

2.41 

16  11.0 

59  175 

-H).03 

u.   6  585 

2.22 

20.5 

16  10.4 

59  15.1 

1.07 

L.  18  437 

2.41 

16  11.0 

59  17.1 

—0.07 

L.  19  24.8 

2.18  , 

21.0 

16  13.8 

59  27.3 

0.97 

u.   7  12.7 

2.40 

16  10.6 

59  15.6 

0.19 

u.  7  60S) 

2.15 

21.5 

16  16.7 

59  381 

0.84 

L.  19  44.3 

2.37 

16    9.8 

59  12.6 

0.31 

L.  20  16.6 

2.12 

22.0 

16  19.2 

59  47.3 

0.68 

u.  8    95 

2.33 

16    85 

59    8.1 

0.44 

u.   8  41.9 

2.11 

22.5 

16  21.2 

59  545 

050 

L.  20  37.4 

2.30 

16    6.8 

59    2.0 

0.58 

L.21    7.0 

2.10 

1    23.0 

16  225 

59  59.3 

0.30 

u.  9    4.7 

256 

16    4.7 

58  545 

0.72 

u.   9  32.1 

2.09 

1    23.5 

16  23.1 

60    15 

-^0.06 

L.21  31.7 

253 

16    2.1 

58  44.6 

0.87 

L.  21  575 

2.09  1 

24.0 

16  22.9 

60    0.9 

—0.19 

D.   9  58.3 

250 

15  59.0 

58  335 

1.01 

u.lO  225 

2.09  1 

1    24.5 

16  22.0 

59  575 

0.43 

L.  22  245 

2.17 

15  555 

58  205 

1.15 

L.  22  47.8 

2.10 

1    25.0 

16  211 

59  50.4 

0.69 

u.  10  505 

2.16 

15  515 

58    5.7 

157 

u.ll  13.1 

2.12 

25.5 

16  17.4 

59  40.6 

0.95 

L.  23  16.4 

2.15 

15  475 

57  49.7 

1.38 

L.  23  385 

2.13 

26.0 

16  13.9 

59  27.8 

1.19 

u.ll  42.0 

2.14 

15  425 

57  32.4 

1.47 

26.5 

16    9.7 

59  l2Si 

1.41 

15  37.6 

57  145 

1.54 

U.12    4.4 

2.15 

27.0 

16    4.8 

58  54.1 

1.60 

L.    0    7.6 

2.14 

15  325 

56  55.4 

1.58 

L.    0  305 

2.16 

275 

15  59.3 

58  33.9 

1.75 

u.  12  335 

2.14 

15  27.3 

56  36.3 

1.60 

u.12  565 

2.17  , 

26.0 

15  53.3 

58  12.1 

1.87 

L.    0  58.9 

2.14 

15  22.1 

56  175 

158 

L.    1  225 

2.17  ' 

285 

15  47.0 

57  49.0 

1.95 

u.  13  24.6 

2.15 

15  16.9 

55  58.4 

1.54 

u.  13  485 

2.17 

29.0 

15  40.6 

67  25.4 

1.97 

L.    1  50.4 

2.15 

15  11.9 

55  405 

1.48 

L.    2  14.0 

2.15  1 

295 

15  34.1 

57    1.6 

1.98 

U.14  16.3 

215 

15    75 

55  23.0 

1.38 

u.  14  39.7 

2.12  ; 

30.0 

15  27.7 

56  37.9 

1.94 

L.    2  42.1 

2.15 

15    2.9 

55    7.1 

155 

L.    3    5.0 

2.09  - 

305 

15  21.4 

56  15.0 

1.86 

U.15    7.9 

2.15 

14  59.1 

54  52.9 

l.U 

u.15  29.8 

fiJOS  i 

31.0 

15  155 

55  535 

1.75 

I,.    3  33.7 

2.14 

14  55.7 

54  40.6 

0.95 

L.    3  54.3 

2.02 

315 

15  10.0 

55  32.7 

— r^ 

V.  15  59.3 

2.11 

14  52.9 

54  30.3 

—0.76 

u.  16  18.3 

1.96 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT.                     | 

NOVEMBER. 

DECEMBER. 

Date. 

8emi- 

HoriBOotal 

Rwuij 

McridlMI 

Honrij 

SmbI- 

HorilODtBl 

Hooriy 

Meridtea 

Honrij 

diuneter. 
~i750-7 

PanllAx. 

DUL 

Transit. 

DiO. 

dkiMter. 

Puallu. 

Dur. 

TniiiH. 

DIfl. 

d 
1.0 

5l'2d'.4 

-0*56 

h    m 
L.    4  41.7 

"94 

14' 47-6 

54'  iilo 

-4-0!33 

h    m 
L.    4  48.9 

m 

1.78 

1.5 

14  49.2 

54  16.9 

0.35 

U.17    4.7 

1.90 

14  49.1 

54  165 

055 

u.17  10.0 

1.77 

2.0 

14  48.4 

54  13.8 

—0.15 

L.    5  27.2 

1.86 

14  515 

54  245 

0.77 

L.    5  31.1 

1.76 

2.5 

14  48.3 

54  13.4 

H-0.07 

u.  17  49.4 

1.83 

14  54.1 

64  34.7 

OiW 

u.  17  525 

1.76 

3.0 

14  48.9 

54  15.7 

0.30 

L.   6  11J2 

1.81 

14  57.7 

54  47.7 

1.19 

L.    6  13.4 

1.77 

3.5 

14  50J2 

54  215 

051 

u.  18  32.8 

1.79 

15    1.9 

55    3.3 

1.40 

u.  18  34.8 

1.80 

4.0 

14  52.2 

54  27.9 

0.72 

L.   6  54.3 

1.79 

15    6.8 

55  21.3 

150 

L.   6  56.6 

1.83 

4.5 

14  54.9 

54  38.0 

0.94 

u.  19  15.6 

1.79 

15  12.3 

55  41.6 

1.77 

u.  19  18.8 

1.87 

5.0 

14  58.3 

54  50.6 

1.13 

L.    7  37.1 

1.79 

15  18.4 

56    3.8 

1.93 

L.    7  41.6 

1.93 

5.5 

15    2.4 

55    5.0 

1.31 

u.  19  58.6 

1.81 

15  24.9 

56  27.8 

2.05 

U.20    5.0 

1.99 

6.0 

15    6.9 

55  21.7 

1.46 

L.    8  205 

1.83 

15  31.8 

56  53.1 

2,15 

L.    8  29.3 

2.06 

63 

15  11.9 

55  40.1 

1.6^ 

U.23  42.7 

1.87 

15  39.0 

57  19.4 

251 

u.20  545 

2.14 

7.0 

15  17.3 

56    0.0 

1.71 

L.    9    5.3 

1.91 

15  46.3 

57  46.1 

222 

L.   9  20.7 

252 

7.5 

15  23.1 

56  21.0 

1.83 

U.21  28.4 

1.95 

15  535 

58  12.7 

2.19 

u.21  47.8 

2.30 

8.0 

15  29.1 

56  42.9 

1.83 

L.    9  52.3 

2.01 

16    05 

58  38.6 

2.10 

L.  10  153 

2.38 

8.5 

15  35.1 

57    5.0 

1.84 

U.22  17.0 

2.06 

16    75 

59    3.1 

1.97 

u.22  44.9 

2.45 

9.0 

15  41.0 

57  27.0 

1.81 

L.  10  42.4 

2.15 

16  13.4 

69  25.8 

1.79 

L.  11  14.8 

2.51 

95 

15  46.8 

57  48.4 

1.75 

u.23    8.7 

253 

16  18.9 

59  46.0 

156 

u.23  455 

255 

10.0 

15  52.4 

58    8.8 

1.65 

L.  11  35.9 

2.30 

16  23.6 

60    35 

158 

10.5 

15  57.5 

C8  27.8 

152 

16  27.3 

60  16.9 

0i)8 

L.  12  15i) 

257 

11.0 

16    2.3 

58  45.1 

1.36 

u.   0    3.9 

2.37 

16  30.0 

60  26.8 

0.67 

u.  0  46.8 

257 

,     11.5 

16    6.4 

50    0.3 

1.17 

L.  12  32.7 

2.43 

16  31.6 

60  32.9 

0.34 

I.  13  175 

254 

12.0 

16    9.9 

59  13J3 

0.96 

u.   1    2.0 

2.47 

16  ?25 

60  34.9 

+0.01 

u.   1  47.9 

250 

12.5 

16  12.7 

59  23.6 

0.76 

L.  13  31.8 

2.49 

16  31.7 

60  33.1 

—0.30 

L.  14  17.6 

2.45 

13.0 

16  14.8 

59  31.3 

054 

u.  2    1.6 

250 

16  305 

60  27.6 

0.60 

u.   2  46.7 

2.39 

13.5 

16  16.2 

59  365 

0.33 

L.  14  315 

2.49 

16  27.8 

60  18.8 

0.86 

L.  15  14.9 

2.32 

14.0 

16  17.0 

59  39.1 

H-0.12 

u.  3    1.4 

2.47 

16  24.6 

60    7.1 

1.08 

u.   3  42.4 

256  1 

14.5 

16  17.1 

59  39.4 

—0.06 

L.  15  30.7 

2.42 

16  20.7 

59  52.8 

157 

L.16    95 

250 

15.0 

16  16.6 

59  375 

0J24 

u.   3  59.4 

2.37 

16  16.3 

59  365 

1.42 

u.   4  35.3 

2.15 

15.5 

16  155 

59  33.6 

0.40 

L.  16  275 

232 

16  115 

59  18.8 

152 

L.17    0.8 

2.11 

'     16.0 

16  14.0 

59  28.0 

053 

n.  4  54.9 

2iW 

16    6.4 

59    0.0 

159 

u.  5  25.9 

2.08 

16.5 

16  12.0 

59  20.9 

0.64 

L.  17  21.8 

220 

16    1.1 

58  40.7 

1.62 

L.  17  50.7 

2.05 

17.0 

16    9.8 

59  12.6 

0.73 

u.   5  47.9 

2.15 

15  55.7 

68  21.1 

1.63 

u.  6  155 

2.04 

17.5 

16    7.3 

59    3.3 

0.81 

L.  18  135 

2.11 

15  60.4 

58    1.6 

1.61 

L.  18  39.6 

2.03 

1     18.0 

16    45 

58  53J2 

0.88 

u.  6  39.5 

2.08 

15  455 

57  42.3 

1.58 

u.  7    4.0 

2.03 

185 

16    15 

58  42.3 

0.94 

L.19    35 

2.05 

15  40.1 

57  23.6 

154 

L.  19  28.4 

2.04 

19.0 

15  58.3 

58  30.7 

0.98 

u.   7  28.1 

2.04 

15  355 

57    55 

1.48 

u.   7  53.0 

2.05 

195 

15  55.1 

58  18.7 

1.02 

L.  19  52.6 

2.04 

15  30.4 

56  48.0 

1.43 

L.  20  17.7 

2.07 

20.0 

15  51.7 

58    6i2 

1.06 

u.   8  17.1 

2.04 

15  25.8 

56  315 

1.36 

u.  8  42.7 

2.09 

205 

15  48iJ 

57  53.3 

1.10 

L.  20  41 6 

2.05 

15  215 

56  155 

1.30 

L.21    7.8 

2.10 

21.0 

15  445 

57  39.9 

1.13 

u.  9    6.3 

2.06 

15  17.3 

56    0.0 

154 

u.   9  33.1 

2.11  1 

215 

15  40.8 

57  26.1 

1.16 

L.21  31iJ 

2.07 

15  13.4 

55  45.4 

1.17 

L.21  685 

2.12  I 

22.0 

15  36.9 

57  12.0 

1.19 

u.   9  56.1 

2.09 

15    9.7 

55  31.8 

1.11 

u.  10  24.0 

2.12 

225 

15  33.0 

56  57.6 

1.22 

L.  22  215 

2.11 

15    6.1 

55  18.8 

1.05 

L.  22  49.4 

2.11 

23.0 

15  29.0 

56  42.9 

IJSH 

c.  10  47.1 

2.14 

15    2.8 

55    6.6 

0.98 

u.  11  14.7 

2.10 

235 

15  25.0 

56  27.9 

ISSS 

L.  23  12.8 

2.14 

14  59.7 

54  555 

0.91 

L.  23  39.7 

2.07 

24.0 

15  2).8 

56  12.9 

1.25 

u.ll  38.6 

2.15 

14  56.8 

54  44.6 

0.84 

245 

15  1G.7 

55  57.8 

li25 

14  545 

54  34.9 

0.76 

U.12    4.4 

2.04 

25.0 

15  12.7 

55  43.0 

122 

L.   0    4.4 

2.15 

14  51.8 

54  26.3 

0.66 

L.    0  28.8 

2.01 

:     255 

15    8.7 

55  285 

1.18 

U.12  30J2 

2.15 

14  49.7 

54  18.6 

0.59 

u.12  52.7 

1.97 

'    26.0 

15    43 

56  145 

1.13 

L.    0  55.8 

2.12 

14  48.0 

54  12.1 

0.49 

L.    1  16.1 

1.93 

1    265 

15    1.3 

65    IJ2 

1.07 

U.13  21.1 

2.09 

14  46.6 

54    6.9 

0.37 

u.  13  39.1 

1.89 

■    27.0 

14  58.0 

54  49.0 

0.98 

L.    1  46.0 

2.06 

14  455 

54    31 

055 

L.    2    1.6 

1.86 

275 

14  55.0 

54  37.9 

0.87 

u.  14  105 

2.02 

14  44.9 

54    0.9 

—0.11 

u.  14  23.6 

1.82 

28.0 

14  52.4 

54  28.3 

0.75 

L.    2  345 

1.98 

14  44.8 

54    0.4 

+0.04 

L.    2  45.3 

1.79 

285 

14  505 

54  20.3 

0.59 

U.14  58.1 

1.93 

14  455 

54    1.8 

050 

U.15    6.6 

1.77 

29.0 

14  485 

54  14.1 

0.43 

L.    3  21.1 

1.89 

14  46.1 

54    55 

0.37 

L.    3  27.7 

1.75 

295 

14  47.4 

54    9.9 

036 

D.  15  43.6 

186 

14  47.6 

54  10.7 

055 

u.15  48.7 

1.74 

30.0 

14  46.8 

54    7.9 

—0.07 

L.    4    5.7 

1.83 

14  49.7 

54  18.4 

0.74 

L.    4    9.6 

1.74 

305 

14  46.9 

54    8.2 

-+^.13 

u.  16  27.3 

1.80 

14  52.4 

54  285 

0.94 

u.  16  305 

1.75 

31.0 

14  476 

54  11.0 

0.33 

L.    4  4a9 

1.78 

14  55.8 

54  40.9 

1.14 

L.   4  51.6 

1.77 

315 

14  40.1 

54  16.2 

-M)55 

u.  17  104) 

1.77 

14  59.9 

54  55.8 

-hl.34 

u.  17  12.9 

1.80 
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WASHINGTON  MEAN  TIME. 


PHASES. 


Month. 


PoU 


Lt«tQa%rttr. 


New  Mood. 


flnl  QoArter. 


Ion 


January 

Fi'bruary 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


b      lu   I 

10  24.0 

5  1G.9, 
21  37.8 
n  0.8 
21  43.6 

6  21.6 


d     h     I 
12    6  58.6 
10  17  38.5 


12 
10 
9 
7 
7 
5 
4 
4 
2 
2 


1  47.7 
8  14.9 

14  7.7 
20  44.3 

5  20.8 
16  57.4 

8     1.4 

2  13.3 
22  25.8 
19    5.9; 


18  22  53.9 

17  9  58.4 

18  21  29.1 
17  9  57.1 
16  23  40.2. 
15  14  27.9 
15  5  45.1 
13  20  54.7 
12  11  33.6 
12  1  33.8 
10  14  SOS) 
10  3  15.3 


d      h     m   , 

25  23  45.5. 

24  19  25.9 

26  15  49.4 

25  10  59.5 
25  3  38.71 
23  17  23.0 
23  4  24.2, 
21  13  11.4 
19  20  24.9 
19  2  57.7i 
17  9  57.0 
16  18  37.5 


d  h  m 
30  13  37.8 
29  20  25.6 
28  3  46ii 
26  12  53.7 
26  0  47.3 
24  15  53.1 
24    9  42.1 


APOGEE,  PERIGEE.  AND  GREATEST  LIBRATION. 


Month. 

Apogee. 

rengee. 

Apogee. 

ORBATBST  LIBRATION. 

d     h 

d      h 

d     h 

d     h     m 

d       h       B 

January 

2  21.0 

17  23.0 

30     6.4 

11   14     7  8Jt. 

23  19    8  8.W. 

February 

15    6.3 

27    0.7 

8    2  548.B. 

20  23    98.W. 

March 

14  14.8 

26  20i> 

d     h     m 

6    8  55  8.B. 

20  17    5  8.W. 

April 

8  12JJ 

23  16.1 

2    d44B.B. 

16  15  20  8.W. 

29  17  248.B. 

May 

5  12.7 

21    8.9 

12  22  24  8.W. 

27  17  49  8.E. 

June 

2  14J2 

17  20.7 

9    3  43  8.W. 

24  22  11  8JL 

June 

30  22.4 

July 

15    0.9 

29    8.1 

7    2  588.W. 

23    2  208.E. 

August 

11    5.3 

26  15.9 

4    7  26B.W. 

20    0    3  8.B. 

September 

7  18.4 

23  15.4 

1  11  36  8.  w. 

16      1      18.E. 

29  10  598.W. 

October 

5  11.8 

20    4.4 

12    6  31  8.B. 

26  22  58  8.W. 

November 

2    7.9 

14    7.5 

30    4.6 

8    9  41  B.B. 

22  11    6  8.W. 

December 

12    0.4 

27  21.3 

6    6  368.B. 

18  21  46  8.  w. 

The  moon's  libration  in  latitude  and  longitude,  at  any  time,  may  be  found  by  means  of  the  fol- 
lowing formulas  and  tables. 

/  »■  the  inclination  of  the  moon's  equator  1**  28'. 8, 
Q  sr  mean  longitude  of  moon's  ascending  node  (see  page  250), 

C  SB  the  angle  which  the  mean  meridian  of  the  moon's  disc  makes  with  the  circle  of  declina* 
tion  reckoned  from  north  to  west  on  the  apparent  disc. 
X,  P,  a',  and  d'  the  apparent  longitude,  latitude,  right  ascension,  and  declinatioa  of  the  moon 
affected  with  parallax. 

AX— C'.57  8in2(X  — Q), 
a  -■  cos  (Q  —  X)  sin  /, 
tan^  — 8in(a--X)  tan/. 

In  these  formulas,  the  tables  p.  8  of  the  Appendix  may  be  substituted. 
The  libration  in  latitude  —  ft  —  B  —  0. 
The  libration  in  longitude  ^  /  «s  X  -H  AX  -H  oft  —  C  • 

«n  C-  «n  .•  «=?L<«.+  '  -  a+_^) «n  .•  ''^  <»'  -  ^O  . 

cosi'  cost 
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WASHINGTON  MEAN  TIME. 

MOON'S  EQUATOR. 

Slderaal 
Oh. 

t 

iBcUnattonto 

thaSwth'i 

Jquftfeor. 

A 

AMMidiDgNo<leoii 

brth'i  Equator 

to  AMeodiog  Nod*  on 

BeUptfe. 

▲MmdingNodt 

onBarth't 

quator. 

Moon'i  Mean 
LoDgitoda. 

d 
0 
10 
20 
30 
40 

2^    5^ 
23    54.0 
23    54.7 
23    55.5 
23    56.2 

7f    3d.8 
71      2.7 
70    31.6 
70      0.5 
69    29.5 

S   31.6 
3    30.9 
3    30.2 
3    29.6 
3    28.9 

SS    2l'.4 

181    45.7 

313      9.9 

84    34.2 

215    584 

50 
60 
70 
80 
90 

23    57.0 
23    57.8 
23    58.5 

23  59.3 

24  0.0 

68    58.5 
68    27.5 
67    56.5 
67    25.5 
66    54.6 

3    28i) 
3    27.4 
3    26.7 
3    25.9 
3    25J2 

347    22.7 
118    46.9 
250    11J2 
21    35.4 
152    50.7 

100 
110 
120 
130 
140 

24      0.8 
24      1.6 
24      2.3 
24      3.1 
24      3.8 

66    23.6 
65    52.7 
65    21.7 
64    50.8 
64    19.9 

3    24.4 
3    23.6 
3    22.7 
3    21.9 
3    21.0 

284    24.0 

55    48J2 

187    12.5 

318    3a7 

90      1.0 

150 
160 
170 
180 
190 

24      4.6 
24      5.3 
24      6.0 
24      6.8 
24      7.5 

63    49.0 
63    18.1 
G2    47.2 
62    16.4 
61    45.5 

3    20.2 
3    19.3 
3    18.4 
3    17.5 
3    16.5 

221    25.2 
352    49.5 
124    13.7 
255    38.0 
27      2J3 

200 
210 
220 
230 
240 

24      8.2 
24      8.9 
24      9.6 
24    10.4 
24    11.1 

61    14.7 
60    4a9 
60    13.0 
59    42.2 
59    11.4 

3    15.6 
3    14.6 
3    13.6 
3    12.6 
3    11.5 

158    26.5 
289    50.7 
61     15.0 
192    39J2 
324      3.5 

250 
260 
270 
280 
290 

24    11.8 
24    12.5 
24    13.2 
24    13.9 
24    14.6 

58    40.6 
'58      9.9 
57    39.1 
57      8.4 
56    37.7 

3    10.5 
3      9.4 
3      8.3 
3      7.2 
3      6.1 

95    27.7 
226    52.0      1 
358    16.2 
129    40.5 
261      4.7 

300 
310 
320 
330 
340 

24    15.3 
24    16.0 
24     16.6 
24     17.3 
24    17.9 

56      7.0 
55    36.4 
55      5.7 
54    35.0 
54      4.3 

3      5.0 
3      3.8 
3      2.7 
3      1.5 
3      0.3 

32    27.0 
163    53.3 
295    17.5 

66    41.8 
198      6.0 

350 
360 
370 

24    18.6 
24    19.2 
24    19.8 

53    33.7 
53      3.1 
52    32.4 

2    59.1 
2    57.8 
2    56.6 

329    30.2 
100    54.5 
232    18.7 

330 


MERCURY,    1863. 


FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT.           | 

Day  of 

LogCoeffldont 
ofl. 

Lof  OoefBoiont 
of  It. 

ItenSokr 
TinMofMo- 

fml  1 
DM* 

, 

Month. 

At 

MMnNoon. 

At 

TnoMt. 

At 
MMnNoon. 

At 

TiuMt. 

InBJL 

In  Dm. 

InR.A. 

In  Dm. 

ildknTnMit. 

of 
Tnu*. 

ait. 

d 

h    m     ■ 

m     ■ 

O       1       II 

28'  2i'.l 

d    h    B 

d 

Jan.   1 

19  13  29.33 

13  38.30 

-24  28  34.6 

+9.47363 

+9.^10 

-5.46 

+5.35 

1    0  301 

0 

2 

19  20  37.80 

20  47.71 

24  17    3.0 

16  45.9 

9.47339 

9.7101 

2.94 

5.36 

2    0  33.3 

1 

3 

19  27  45.91 

27  56.76 

24    3  57.0 

3  35.9 

9.47289 

9.7624 

3.17 

6.36 

3    0  36.5 

2 

4 

19  34  53.39 

35    5.17 

23  49  165 

48  50.6 

9.47212 

9.8093 

3.35 

6.36 

4    0  39.7 

3 

5 

19  41  59.94 

42  12.63 

23  33    0.3 

32  29.8 

9.47101 

9.8517 

3.48 

6.36 

6    0  42.9 

4 

6 

19  49    5J23 

49  18.81 

23  15    9.3 

14  33.5 

9.46955 

9.8903 

3.59 

6.36 

6    0  46.0 

6 

7 

19  56    SSJQ 

56  23.36 

22  65  43.3 

66    1.8 

9.46770 

9.9256 

3.68 

5.36 

7    0  495 

6 

6 

20    3  10.60 

3  25.86 

22  34  42.7 

33  555 

9.46539 

9.9581 

3.78 

5.35 

8    062.3 

7 

9 

20  10    9.80 

10  ^.85 

22  12    8.4 

11  14.6 

9.46258 

9.9680 

3.85 

5.35 

9    0  56.3 

8 

10 

20  17    6.03 

17  22.82 

21  48    1.6 

47    1.1 

9.45918 

0.0155 

3.93 

5.34 

10    0  68.3 

9 

11 

20  23  68.70 

24  16.18 

21  22  24.0 

21  16.6 

9.45511 

0.0409 

4.01 

6.33 

11    1    1.3 

10 

12 

20  30  47.16 

31    5iJ5 

20  56  17.8 

54    3.3 

9.45026 

0.0643 

4.07 

6.32 

12    1    4.1 

11 

13 

20  37  30.69 

37  49.30 

20  26  45.9 

25  24.3 

9.44451 

0.0856 

4.14 

6.30 

13    1    6.9 

12 

14 

20  44    8.44 

44  27.49 

19  56  52.0 

56  23.3 

9.43770 

0.1049 

451 

657 

14    1    9.6 

13 

15 

20  50  39.45 

60  68.85 

19  25  40.6 

24    4.9 

9.42964 

0.1223 

457 

654 

15    1  125 

14 

16 

20  57    2.64 

57  2257 

18  53  17.4 

61  34.8 

9.42010 

0.1376 

4.34 

6.20 

16    1  14.6 

16 

17 

21    3  16.79 

3  36.50 

18  19  49.1 

18    0.1 

9.40884 

0.1508 

4.40 

6.14 

17    1  16.9 

16 

18 

21    9  20.51 

9  40.14 

17  45  23.9 

43  29.1 

9.39548 

0.1618 

4.45 

6.06 

18    1  19.0 

17 

19 

21  15  12.24 

15  31.62 

17  10  11.6 

8  11.6 

9.379G2 

0.1705 

4.51 

4.94 

19    1  20.9 

18 

20 

21  20  50iM 

21    9.17 

16  34  23.4 

32  19.3 

9.36072 

0.1764 

4.57 

4.74 

20    1  22.6 

19 

21 

21  26  12.52 

26  30.79 

15  58  12.8 

66    6.8 

9.33813 

0.1794 

4.63 

+4.17 

21    1  24.0 

^  1 

22 

21  31  16.95 

31  34.33 

15  21  55.1 

19  46.5 

9.31101 

0.1792 

4.69 

-4.38 

22    1  25.1 

21 

23 

21  36    l.ld 

36  17.44 

14  46  475 

43  38i) 

957820 

0.1753 

4.74 

4.85 

23    1  25.9 

22 

24 

21  40  22.67 

40  37.56 

14  10    9.5 

8    2.8 

953817 

0.1672 

4.79 

6.09 

24    1  26.3 

23 

25 

21  44  18.73 

44  32.00 

13  35  22.8 

33  20.0 

9.18876 

0.1641 

4.83 

655 

25    1  265 

24  < 

26 

21  47  46.59 

47  68.01 

12  61  60.9 

69  54.1 

9.12671 

0.1352 

4.87 

6.38 

26    1  25.7 

25 

27 

21  50  43.41 

50  62.78 

12  29  68.7 

28    9.9 

9.04676 

0.1096 

4.90 

5.48 

27    1  24.7 

26 

28 

21  53    6.43 

53  13.60 

11  60  12.4 

58  33.7 

8.93938 

0.0757 

4.93 

6.56 

28    1  23.1 

27 

29 

21  54  53.07 

54  57.94 

11  32  58.8 

31  32.0 

8.78439 

0.0315 

4.95 

6.63 

29    1  20.9 

28 

30 

21  56    1.04 

66    3.69 

11    8  44.1 

7  30.8 

8.52279 

9.9741 

4.98 

6.G9 

30   1  lai 

89 

31 

21  56  28.55 

66  28.84 

10  47  53.3 

46  54.6 

+7.67986 

9.8990 

5.00 

6.74 

31    1  14.6 

ao 

Feb.  1 

21  56  14.43 

66  12.66 

10  30  48.9 

30    6.0 

-8.38719 

9.7981 

6.01 

6.77 

1    1  10.4 

31 

2 

21  55  18.35 

55  14.81 

10  17  49.6 

17  20.3 

8.72786 

9.6565 

4.99 

6.79 

2    I    5.6 

32 

3 

21  53  40.04 

63  36.01 

10    9    9.5 

8  53.6 

a91201 

9.4298 

4.97 

6.81 

3    0  69.9 

33 

4 

21  51  23.96 

61  18J2 

10    4  565 

4  51.9 

9.03138 

+8.9172 

4.94 

6.81 

4    0  63.7 

34 

5 

21  48  30.41 

48  24.19 

10    6  105 

6  16.1 

9.12158 

-9.0067 

4.89 

6.80 

6    0  46.9 

35 

6 

21  46    4.47 

44  68.41 

10    9  44.3 

9  55.4 

9.18492 

9.4435 

4.82 

6.77 

6    0  39.5 

36 

7 

21  41  11.44 

41    6.04 

10  18  23.6 

18  37.7 

953002 

9.6444 

4.70 

6.73 

7    0  31.7 

37 

8 

21  36  67.56 

36  6356 

10  30  45.6 

30  59.5 

955995 

9.7680 

453 

5.67 

8    0  23.6 

38 

9 

21  32  29.79 

32  26.91 

10  46  21.6 

46  32.4 

957667 

9.8511 

-450 

5.59 

9    0  155 

39 

10 

21  27  55.42  27  54.13 

11    4  38a 

4  43.6 

958134 

9.9079 

+350 

6.48 

10    0    6.8 

40 

11 

21  23  21j6J  23  22.01 

11  24  69.0 

24  57.5 

9JJ7472 

9.9457 

456 

5.32 

10  23  68.3 

41 

12 

21  18  65.48  18  67J29 

11  46  47.6 

46  38.3 

955714 

9.9689 

4.52 

6.10 

11  23  60.0 

42 

13 

21  14  43.00 

14  46.07 

12    9  23.4 

9  11.1 

952861 

9.9802 

4.66 

-4.67 

12  23  41.9 

43 

14 

21  10  49.56 

10  63i>7 

12  32  28.7 

32    3.9 

948877 

9.9815 

4.75 

+4.37 

13  23  34.1 

44 

15 

21    7  19.45 

7  24.03 

12  65  19.5 

54  48.1 

9.13677 

9.9743 

4.81 

4i» 

14  23  2&7 

45 

16 

21    4  15.87 

4  20^ 

13  17  365 

16  59.6 

9.07088 

9.9697 

4.84 

6.12 

15  23  19.7 

46 

17 

21    1  40.99 

1  46.56 

13  38  68.5 

38  17.9 

8.98789 

9.9384 

4.86 

653 

16  23  135 

47 

18 

20  59  36.09 

69  40.13 

13  59  10.3 

58  275 

8.88177 

9.9108 

4.87 

6.30 

17  23    7.1 

48 

19 

20  58    1.67 

68    4.90 

14  17  69.7 

17  15.6 

8.74031 

9.8771 

4.86 

6.34 

18  23    1.6 

49 

20 

20  66  67.56 

66  69.75 

14  35  17.7 

34  34.0 

8.53316 

9.8373 

4.85 

6.37 

19  22  66£ 

60 

21 

20  56  23.07 

66  24.04 

14  60  58.0 

15  4  56.6 

50  15.9 

-8.14245 

9.7911 

4.84 

6.3p 

20  22  52.1 

61 

23 

20  56  17.18 

56  16.80 

4  175 

+7.74364 

9.7376 

4.82 

6.40 

21  22  48.0 

63 

23 

20  66  38.56 

56  36.78 

15  17  11.0 

16  35.1 

8.38009 

9.6754 

4.80 

6.41 

22  22  44.4 

53 

24 

20  67  25.77 

67  22J>5 

15  27  39.9 

27    85 

8.61689 

9.6021 

4.77 

6.41 

23  22  413 

54 

25 

20  68  37.24 

68  32.57 

15  36  23.0 

35  665 

8.76108 

9.5141 

4.74 

6.40 

24  22  38.5 

65 

26 

21    0  11.39 

0    6.30 

15  43  20.7 

42  595 

8.86272 

9.4043 

4  71 

6.40 

25  22  36.1 

56 

27 

21    2    6.66 

1  6951 

15  48  33.9 

48  18.1 

8.93971 

95585 

4.68 

6.39 

26  22  34.1 

67 

28 

21    4  21.52 

4  12.78 

15  52    3.6 

61  53.8 

9.00053 

9.0414 

4.64 

6.39 

27  22  32.4 

68 

29 

21    6  54.49 

6  44.54 

15  53  61.1  53  47.4 

9.05007 

-8.5967 

4.61 

5.38 

28  83  31.0 

59 

30 

21    9  4452'    9  33.12 

15  53  58.0  54    0.5 

9.09125 

H-8.4741 

4.57 

5.38 

29  22  29.8 

60 

31 

21  12  49.38  12  37.24 

-15  52  25  8  52  34.6 

+9.12605 

+8.9918 

+4.54 

+5.37 

30  22  28.9 

61  . 
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off. 
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sit. 

d 

h    m     ■ 

m     ■ 

O        1        If 

1     II 

d     h     m 

d 

Mar.  1 

21     6  54.49 

6  44.54 

-15  53  51.1 

53  47.4 

+9.05007 

-8.5067 

+4.61 

+6.38 

0  22  31i) 

59 

2 

21     9  44J22 

9  33.12 

15  53  58.0 

54    0.5 

9.09125 

+8.4741 

4.57 

5.38 

1  22  29.8 

60 

3 

21  12  49.38 

12  3754 

15  52  25.8 

52  34.5 

9.12605 

84)918 

4.54 

5.37 

222  28.9 

61 

4 

21  16    8.78 

15  55.68 

15  49  15.8 

49  30.8 

9.15581 

95189 

4.50 

5.37 

3  22  28.3 

62 

5 

21  19  4li» 

19  27.32 

15  44  29.5 

44  50.7 

9.18154 

9.3651 

4.46 

5.36 

4  22  27.9 

63 

6 

21  23  25.87 

23  11.12 

15  38    8.5 

38  35.8 

950397 

94729 

4.42 

5.35 

5  22  27.7 

64 

7 

21  27  21.58 

27    6.14 

15  30  14.3 

30  47.5 

952365 

9.5580 

4.39 

5.34 

6  22  27.7 

65 

8 

21  31  27.55 

31  11.51 

15  20  48a 

21  27.1 

954103 

9.6282 

4.35 

5.34 

7  22  27.8 

66 

9 

21  35  42^17 

35  26.41 

16    9  51.4 

10  35.9 

9.^647 

9.6877 

4.32 

5.33 

8  22  28.1 

67 

10 

21  40    7.12 

39  50ai 

14  57  25.3 

58  15.3 

9.27029 

9.7394 

459 

5.33 

9  22  28J6 

68 

11 

21  44  39.35 

44  21.95 

14  43  31.3 

44  26.5 

928267 

9.7850 

455 

5.32 

10  22  295 

69 

12 

21  49  19.04 

49    1.32 

14  28  10.6 

29  10.7 

959383 

9.8257^ 

452 

5.31 

11  22  29.9 

70 

13 

21  54    5.66 

53  47.68 

14  11  245 

12  29.1 

9.30395 

9.8624 

4.19 

5.31 

12  22  30.7 

71 

14 

21  58  58.72 

58  40.55 

13  53  13.3 

54  22.7 

9.31317 

9.8958 

4.16 

6.30 

13  22  31£ 

72 

15 

22    3  57.79 

3  39.49 

13  33  39.1 

34  52.7 

9.32160 

93264 

4.13 

6.30 

14  22  32.7 

73 

16 

22    9    2.49 

8  44  10 

13  12  42.6 

14    0.1 

9.32933 

9.9547 

4.10 

559 

15  22  33.8 

74 

17 

22  14  12.44 

13  54.02 

12  50  24.7 

51  A5S) 

9.33648 

9.9809 

4.08 

559 

16  22  35.0 

75 

18 

22  19  27.35 

19    8.93 

12  26  46.5 

28  11.1 

9.34313 

0.0054 

4.05 

558 

17  22  36.3 

76 

19 

2^  24  46.94 

24  28.56 

12    1  49.0 

3  16.7 

9.34933 

0.0283 

4.03 

5.28 

18  22  377 

77 

20 

22  30  10.98 

29  52.68 

11  35  33.1 

37    3.6 

9.35517 

0.0496 

4.01 

557 

19  22  395 

78 

21 

22  35  39J28 

35  21.09 

11    7  59.7 

9  32.8 

9.36068 
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4.00 

557 

20  22  40.7 

79 

22 

22  41  11.66 

40  53^62 

10  39    9.7 

40  45.1 

9.36591 

0.0892 

3Jd8 

5.26 

21  22  42.3 

80 

23 

22  46  47.96 

46  30.12 

10    9    4.0 

10  41.3 

9.37090 

0.1073 

3.97 

556 

22  22  44.0 

81 

24 

22  52  28.13 

52  10.48 

9  37  43.5 

39  22.4 

9.37574 

0.1245 

3.r6 

555 

23  22  457 

82 

25 

22  58  12.03 

57  54.61 

9    5    8.9 

6  49.1 

9.38043 

0.1408 

3.95 

555 

24  22  47.5 

83 

26 

23    3  59.62 

3  42.46 

8  81  215 

33    2.4 

9.3^02 

01564 

3.94 

554 

25  22  49.3 

84 

27 

23    9  50.86 

9  33.99 

7  56  21.1 

58    3.1 

9.38953 

0.1713 

3.94 

653 

26  22  515 

85 

28 

23  15  45.77 

15  2951 

7  20    9.6 

21  52.0 

9.39402 

0.1855 

3.95 

553 

27  22  535 

86 

29 

23  21  44.35 

21  28.13 

6  42  47.6 

44  30.0 

9.39848 

0.1990 

3.95 

552 

28  22  555 

87 

30 

23  27  46.63  27  30.78 

6    4  16.0 

5  58.1 

9.40294 

05120 

3il6 

552 

29  22  57.3 

88 

31 

23  33  52.67  33  3751 

5  24  35.6 

26  17.1 

9.40746 

05245 

3.97 

551 

30  22  59.5 

89 

Apr.  1 

23  40    2.55{  39  47.50 

4  43  47.5 

45  28.0 

9.41202 

05364 

3.98 

550 

0  23    17 

90 

2 

23  46  16.36  46    1.74 

4    1  62.9 

3  32.0 

941664 

05478 

3.99 

5.20 

1  23    4.0 

91 

3 

23  52  34i22  52  20JU6 

3  18  S3J0 

20  30.3 

942137 

05587 

4.00 

5.19 

2  23    64 

92 

4 

23  58  56J27  58  4^60 

2  34  48.9 

36  24  J 

9.42620 

05691 

4m 

5.18 

3  23    8.8 

93 

'           6 

0    5  22.64 

5    9.49 

1  49  42.1 

51  14.8 

9.43113 

05790 

4.03 

5.17 

4  23  11.3 

95 

6 

0  11  53.49 

11  40.89 

1    3  34.3 

5    3.9 

943621 

0.2884 

4.05 

5.16 

5  23  13.9 

96 

7 

0  18  28.99  18  lem 

-  0  16  27.1 

17  53.3 

9.44142 

05974 

4X)6 

5.14 

6  23  16.5 

97 

8 

0  25    9.34  24  57i>3 

+  0  31  37.3 

30  14.9 

9.44677 

0.8059 

4.08 

5.12 

7  23  195 

98 

9 

0  31  54.7U 

31  43.94 

1  20  36.6 

19  18.5 

9.45224 

0.3138 

4.10 

6.10 

8  23  22.0 

99 

10 

0  38  45.26 

38  3550 

2  10  28.3 

9  14.9 

9.45786 

0^.3212 

4.12 

6.08 

9  23  24.9 

100 

i          11 

0  45  4151 

45  31.69 

3    1    9.3 

0    1.1 

9.46357 

0.3280 

4.13 

5.04 

10  23  27.9 

101 

12 

0  52  42.72 

52  34.18 

3  52  36J 

51  33.5 

9.46937 

0.3342 

4.14 

5.00 

11  23  31.0 

102 

13 

0  59  49.95 

59  4255 

4  44  44.6 

43  485 

947526 

0.3397 

4.15 

4.95 

12  23  345 

■103 

14 

1    7    3.05 

6  5654 

5  37  30/1 

36  40.7 

9.48121 

0.3444 

4J6 

4.89 

13  23  37.5 

104 

15 

1  14  22.11 

14  1655 

6  30  48.3 

30    5.7 

9.48714 

0.3484 

4.16 

4.80 

14  23  40.9 

105 

16 

1  21  4751 

21  42.34 

7  24  325 

23  57.1 

9.49304 

0.3515 

4.16 

4.67 

15  23  444 

106 

17 

1  23  18.35 

29  14.54 

8  18  35.3 

18    8.1 

9.49885 

0.3536 

4.15 

4.45 

16  23  47.9 

107 

18 

1  36  55.49 

36  52.62 

9  12  505 

12  31.3 

9.50450 

0.3546 

4.15 

+3.91 

17  23  51.6 

108 

19 

1  44  38.50 

44  37.03 

10    7    8.4 

6  58.0 

9.50990 

0.3544 

4.13 

-4.17 

18  23  554 

109 

20 

1  52  «7.15 

52  26.93 

11    1  20.4 

1  18.8 

9.51499 

0.3529 

4.11 

4.59 

19  23  69.3 

110 

21 

2    0  21.U 

0  2250 

11  55  16.1 

55  23.4 

9.51968 

0.8500 

4J07 

4.82 
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4.96 

4    1  26.6 

247 

5 

12  24  24.97 
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0.1944 
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0.1397 

4.24 

6.18 

12    1  29>l 

255 

13 

12  58    5.54 

58  19.57 

8  44  21.1 

46  20.2 

9.19616 
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9.16366 

0X)922 
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15  20.11 
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11  33  40.9 

35    5.7 
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9.9967 

4.46 

6.39 

19    1  25.6 
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13  20  46.70 

20  55.83 

11  56  38.0 

57  65.3 

9.03673 

9.9634 

4.50 

6.42 
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21 

13  23  16.36 

23  24.55 

12  17  45.3 

18  64.7 

8.99616 

9.9242 

4.53 

5.46 

21     1  22.9 

264 

22 

13  25  31.81 

25  39.00 

12  36  53.8 

37  64.8 

8.94867 

9.8774 

4.57 

5.49 

22    1  215 

265 

23 

13  27  31.85 

27  37.98 

12  53  53.6 

54  45.8 

8.89C44 

9.8202 

4.60 

5.53 

23    1  195 

266 

24 

13  29  15.16 

29  20.18 

13    8  33.8 

9  16.7 

8.81693 

9.7481 

4.64 

6.56 

24    1  17Jd 
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25 

13  30  40.33 

30  44J21 

13  20  42.5 

21  15.8 

8.72028 

9.6537 

4.67 

6.60 

25    1  145 
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13  31  45.90 

31  48.62 

13  30    6.8 

30  30.3 

8.58413 

9.6206 

4.71 
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26    1  11.6 
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27 

13  32  30.36  32  31.92 

13  36  32.7 

36  46.3 

8.36539 

9.3067 

4.74 

6.66 

27    1    8.4 
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13  32  52.22  32  52.65 

13  39  45.3 

39  49i2 

+7.84510 

-8.8001 

4.76 

6.70 

28    1    4.8 
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29 

13  32  50.07|  32  49.43 

13  39  29.3 

39  23.8 
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+8.9399 

4.78 

6.73 

29    1    0.8 

272 

30 

13  32  22.62 

32  21.01 

13  35  29.3 

35  15.1 

8.44888 

9.3945 

4.80 
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30    0  56.4 
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13  31  28.79 

31  26.36 

13  27  30.0 

27    8J2 
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9.G825 

4.82 

6.79 

1    0  61.6 

274 

2 

13  30    7.84 

30    4.78 

13  15  17.3  14  49.41 

8.81776 

9.7777 

4.82 

6.81 

2    0  46.3 

275 

3 

13  28  19.51 

28  16.06 

12  58  39.9 

58    7.9 

8.92782 

9.8957 

4.81 

6.82 

3    0  40.6 

276 

4 

13  26    4.16 

26    0.61 

12  37  305 

36  56.5 

9.01353 
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4.80 

6.82 

4    0  34.4 

2n 
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13  23  22.89 

23  19.54 

12  11  45.9 

11  13.5 

9.06127 
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4.76 

6.81 

6    0  27.7 
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13  20  17.71 

20  14.88 
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6  43.8 
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4.89 

6.77 

14  23  13.0 
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9.9672 

3.68 

4.69 

176 

3    8.1 

176^ 

26 

9  25  46.45 

26  19.59 

16  59    0.0 

56    2.4 

954584 

9.9740 

368 

4.68 

177 

3    8.3 

177 

27 

9  29  59.09  30  32.03 

16  36  13.7 

33  135 

954245 

9.9805 

3.68 

4.66 

178 

3    8.6 

178 

28 

9  34    9.76  34  42.47 

16  13    7.3;  10    4.0 

9.23897 

9.9667 

3.68 

4.64 

179 

3    8.8 

179 

29 

9  38  18.41 

38  50.91 

15  49  41.7  46  35.8 

953647 

9.9924 

3.68 

4.62 

180 

3    9.1 

180 

30 

9  42  25.06 

42  57.34 

15  25  57.8  22  49.3 

9.23199 

9.9979 

3.68 

4.61 

161 

3    9.3 

181 

31 

9  46  29.73i  47    1.76 

+15    1  56.2  58  45.3 

+952841 

-0.0032 

j-3.68 

-4.59 

i  182 

3    9A\l^l 
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D»7or 

AppMWDt 

Right  Ascension. 

Log  Factors. 

Log  Factor  <\ 

Mean  Solar 
Thne  of  Me- 

Slda- 
real 
Date 

Month. 

At 
MMoNoon. 

At 

Tnmstt. 

At 

Mean  Noon. 

At 

Tmuit. 

InB.A. 

In  Deo. 

InR^. 

In  Doc 

ridian  Traodt. 

of 
Tran- 

BiL 

d 
Jalj  1 

h    m     I 
9  46  29.73 

47     1.76 

^15°   l'5d:2 

58'  4^'.3 

+952841 

-0.0032 

-3.68 

-4.59 

d 
182 

h    m 
3    9.4 

d 
182 

^  2 

9  50  32.38;  51    4.16 

14  37  37.4 

34  24.2 

9.aM83 

0.0081 

3.68 

4.59 

183 

3    9.5 

183 

3 

9  54  33.031  55    4.56 

14  13    2.3 

9  46.9 

952118 

0.012.0 

3.68 

4.56:  184 

3    9.6 

184 

4 

9  58  31.66;  59    2.1>5 

13  48  11.4 

44  53.9 

951754 

0.0173 

3.68 

4.53 

185 

3    9.7 

185 

5 

10    2  28.28 

2  59.30 

13  23    5.7 

19  46.2 

951382 

0.0216 

3.68 

4.51 

186 

3    9.7 

186 

6 

10    6  22.88 

6  53.62 

12  57  45.7 

54  24.5 

9.21011 

0.0255 

3.68 

4.48 

187 

3    9.6 

187 

7 

10  10  15.48 

10  45.94 

12  32  12.2 

28  49.4 

950638 

0.0292 

3.68 

4.46 

188 

3    9.5 

188 

8 

10  14    6.07 

14  36i^ 

12    6  26.1 

3    1.8 

9.20256 

0.0326 

3.68 

4.44 

189 

3    9.4 

189 

9 

10  17  54.64 

18  24J>I 

11  40  28.1 

37    2.4 

9.19876 

0.0359 

3.68 

4.41 

190 

3    9.3 

190 

10 

10  21  41.21 

22  10.83 

11  14  18.8 

10  51.8 

9.19492 

0.0389 

3.68 

4.38 

191 

3    95 

191 

11 

10  25  25.77 

25  55.08 

10  47  58.8 

44  30.7 

9.19101 

0.0418 

3.68 

4.33 

192 

3    8.9 

192 

12 

10  29    8.30 

29  37.31 

10  21  28.8 

17  59.7 

9.18701 

0.0444 

3.68 

4.31 

193 

3    8.7 

193 

13 

10  32  48.78 

33  17.51 

9  54  49.7 

51  19.5 

9.18304 

0.0468 

3.69 

456 

194 

3    8.6 

194 

14 

10  36  27.23 

36  55.61 

9  28    2.1 

24  31.3 

9.17894 

0.0490 

3.69 

451 

195 

3    8.1 

195 

15 

10  40    3.62 

40  31.67 

9    1    6.8 

57  35.6 

9.17481 

0.0509 

3.69 

4.16 

196 

3    7.7 

196 

16 

10  43  37.94 

44    5.66 

8  34    4.7 

30  33.3 

9.17067 

0.0526 

3.71 

4.11 

197 

3    7.3 

197 

17 

10  47  10.17 

47  37.56 

8    6  56.5 

3  24.8 

9.16631 

0.0542 

3.71 

4.04 

198 

3    6.9 

198 

18 

10  50  40.30 

51    7.36 

7  39  42.8 

36  10.8 

9.16195 

0.0556 

3.71 

3.95 

199 

3    6.5 

199 

19 

10  54    8.30 

54  35.02 

7  12  24.4 

8  52.4 

9.15748 

0.0566 

3.71 

3.86 

200 

3    6.1 

200 

20 

10  57  34.14 

58    0.50 

6  45    2.4 

41  30.4 

9.15282 

0.0575 

3.72 

3.77 

201 

3    5.6 

201 

21 

11     0  57.78 

1  23.78 

6  17  37.3 

14    5.6 

9.14812 

0.0586 

3.73 

3.53 

202 

3    5.0 

202 

22 

11    4  19.21 

4  44.84 

5  50    9.9 

46  38.8 

9.14335 

0.0588 

3.74 

-3.16   203 

3    4.4 

203 

23 

11    7  38.39 

8    3.65 

5  22  41.0 

19  10.5 

9.13841 

0.0590 

3.74 

204 

3    3.8 

204 

24 

11  10  55J28 

11  20.16 

4  55  11.5 

51  41.6 

9.13332 

0.0591 

3.75 

+3.16^  205 

3    35 

205 

25 

11  14    9.84 

14  34.33 

4  27  42.0 

24  12.9 

9.12810 

0.0591 

3.76 

3.59   206 

3    2.5 

206 

26 

11  17  22.04 

17  46.11 

4    0  13.1 

56  45J2 

9.12270 

0.0587 

3.78 

3.73   207 

3    1.6 

207 

27 

11  20  31.82 

20  55.48 

3  32  45.8 

29  19.0 

9.11709 

0.0582 

3.77 

3.88 

208 

3    0.8 

206 

28 

11  23  39.14 

24    2.39 

3    5  20.8 

1  55.3 

9.11139 

0.0577 

3.77 

3.99 

209 

3    0.0 

«09 

29 

11  26  43.98 

27    6.81 

2  37  59.0 

34  34.9 

9.10549 

0.0567 

3.79 

4.03 

210 

2  595 

210 

30 

11  29  46.28 

30    8.68 

2  10  41.2 

7  18.6 

9.09939 

0.0554 

3.81 

4.10 

211 

2  58.3 

211 

31 

11  32  45.99 

33    7.94 

1  43  27.9 

40    7.1 

9.09306 

0.0541 

3.81 

4.18 

212 

2  57.3 

212 

Aug.  1 

11  35  43.05 

36    4.55 

1  16  20.1 

13    1.3 

9.08649 

00525 

3.82 

4.22 

213 

2  56.3 

213 

^2 

11  38  37.39 

38  58.42 

t  49  18.7 

46    1.9 

9.07963 

0.0507 

3.83 

4.29 

214 

2  555 

214  ! 

3 

11  41  2d.95 

41  49.51 

+  0  22  24.4 

19    9.8 

9.07255 

0.0487 

3.84 

4.33 

215 

2  54.1 

215 

4 

11  44  17.68 

44  37.76 

-04  21.9 

7  34.3 

9.06517 

0.0464 

3.86 

4.36 

216 

2  53.0 

216 

5 

11  47    3.51 

47  23.09 

0  30  29.4 

34    9.4 

9.05751 

0.0439 

3.87 

4.39 

217 

2  51.7 

217  ; 

6 

11  49  46.37 

50    5.45 

0  57  27.4 

0  34.7 

9.04948 

0.0412 

3.88 

4.44 

218 

2  50.4 

218  1 

7 

11  52  26.17 

52  44.75 

1  23  45.1 

26  49.6 

9.04107 

0.0382 

3.89 

4.48 

219 

2  495 

219  ! 

8 

11  55    2.83 

55  21.90 

1  49  51.3 

52  53.2 

9.03222 

0.0349 

3.91 

4.50 

220 

2  48.0 

220 

9 

11  57  36.25 

57  53.79 

2  15  45.1 

18  445 

9.02283 

0.0313 

3.92 

4.53 

221 

2  46.6 

221 

10 

12    0    6.30 

0  23.31) 

2  41  25.6 

44  21.4 

9.01299 

0.0274 

3.93 

4.56 

222 

2  45.1 

222 

11 

12    2  32.90 

2  49.33 

3    6  51.7 

9  44.1 

9.00271 

0.0231 

3.95 

4.59 

223 

2  43.5 

223 

12 

12    4  55.96 

5  11.82 

3  32    2.3 

34  51.2 

8.99173 

0.0186 

3.96 

4.63 

224 

2  41.9 

224 

13 

12    7  15.33 

7  30.63 

3  56  56.4 

59  41.8 

8.98001 

0.0136 

3.98 

4.66 

225 

2  40.4 

225 

14 

12    9  30.87 

9  45.60 

4  21  32.9 

24  14.7 

8.96754 

0.0083 

3.99 

4.68 

226 

2  38.9 

226 

15 

12  11  42.45 

11  56.57 

4  45  50.5 

48  28.4 

8.95426 

0.0025 

4.01 

4.71 

227 

2  37.1 

227 

16 

12  13  49.93 

14    3.41 

5    9  48.0 

12  21.7 

8.94002 

9.9962 

4.02 

4.73 

228 

2  35.1 

228 

17 

12  15  53.14 

16    6.01 

5  33  24.1 

35  53.5 

8.92471 

9.9894 

4.04 

4.76 

229 

2  33.3 

229 

18 

12  17  51.92 

18    4.15 

5  56  37.4 

59    2.6 

8.90819 

9.9821 

4.06 

4.78 

230 

2  31.4 

230 

19 

12  19  46.09 

19  57.67 

6  19  26.6 

21  47.3 

8.89031 

9.9743 

4.07 

4.80 

231 

2  29.4 

231 

20 

12  21  35.47 

21  46.39 

6  41  50.3 

44    6.3 

8.87098 

9.9658 

4.09 

4.83 

232 

2  27.4 

232 

21 

12  23  19.88 

23  30.11 

7    3  46.9 

5  57.9 

8.84992 

9.9566 

4.11 

4.86 

233 

2  25.0 

233 

22 

12  24  59.13 

25    8.68 

7  25  14.8 

27  20.7 

8.82696 

9.9466 

4.13 

4.89 

234 

2  22.7 

234 

23 

12  26  33.03 

26  41.89 

7  46  12.2 

48  13.0 

8.80176 

9.9358 

4.14 

4.91 

235 

2  20.3 

235 

24 

12  28    1.37 

28    9.53 

8    6  37.4 

8  33.0 

8.77386 

9.9241 

4.16 

4.94 

236 

2  17.9 

236 

25 

12  29  23.93 

29  31.38 

8  26  28.7 

28  18.8 

8.74293 

9.9115 

4.17 

4.96 

237 

2  155 

237 

26 

12  30  40.52;  30  47.26 

8  45  44.3 

47  28.7 

8.70848 

9.8977 

419 

4.99 

238 

2  12.5 

238 

27 

12  31  50.92  31  56.95 

9    4  22.ll    6    0.8 

8.66971 

9.8826 

4.20 

5.01 

239 

2    9.6 

239 

28 

12  32  54.92  33    0.24 

9  22  20.0'  23  53.0 

8.62556 

9.8660 

4.22 

5.03 

240 

2    6.8 

240 

29 

12  33  52.32j  33  56.95 

9  39  35.9  41    3.1 

8.57479 

9.8482 

453 

5.05 

241 

2    4.0 

241 

30 

12  34  42.92'  34  46.86 

9  56    7.9  57  29.1 

8.51549 

9.8284 

4.24 

5.07 

242 

2    0.9 

242 

31 

12  35  26.52,  35  29.78 

-10  11  53.6  13    8.7 

+8.44489 

-9.8067 

j^4  25 

+5.09 

243 

1  57.6 

243 

44 
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Day  of 

Apparent 
Right  A£C«n«ion. 

Apparuit  DeeUnatioii. 

Log  Factor  t. 

Log  Factor  r-. 

McMi  Solar 
Tfine  of  Me- 

8id». 
Date 

Month. 

At 

MMoNoon. 

At 

Tnuiait. 

At 

Men  Noon. 

At 

Tnuisli. 

InBJL. 

In  Dm. 

InR.A. 

In  Doc 

ridian  TraittU. 

Tran- 
ilt. 

d 
Sept.1 

h    m    ■ 
12  36    2^3 

m     ■ 
36    5.52 

-10°26'50'!7 

d  5S.7 

+8.35818 

-9.7826 

-4.26 

+5.11 

d    h    n 
244     I  54.3 

4 
244 

*^    2 

12  36  31.99 

36  33.92 

10  40  56.7 

41  59.7 

8.24528 

9.7556 

4.26 

5.13 

245    1  50.9 

245 

3 

12  36  53.47 

36  54.78 

10  54    8.9 

55    5.9 

8.08961 

9.7256 

4J27 

5.15 

246    1  47.3 

246 

4 

12  37    7.24 

37    7.93 

11    6  25.0 

7  15.7 

7.83728 

9.6918 

438 

5.17 

247    1  43.5 

247  ' 

5 

12  37  13.15 

37  13.27 

11  17  42.3 

18  26.8 

+7.13831 

9.6530 

4J29 

5.19 

248    1  39.5 

248 

6 

12  37  11.08 

37  10.66 

11  27  57.8 

28  36.4 

-7.62554 

9.6084 

4.29 

550 

249    1  35.6 

249  i 

7 

12  37    0.90 

36  59.98 

11  37    8.8 

37  41.7 

7.99515 

9.5565 

4.30 

5.22 

250    1  31.5 

250  t 

8 

12  36  42.52 

36  41.14 

11  45  12.7 

45  40.0 

8.19324 

9.4D55 

4.30 

5.24 

251     1  27.4 

251 

9 

12  36  15.89 

36  14.10 

11  52    7.1 

52  28.9 

8.33047 

9.4207 

4.30 

5.26 

252    1  23.0 

252  , 

10 

12  35  40.94 

35  38.81 

11  57  48.9 

58    5.4 

8.43393 

9.3267 

4J29 

638 

253    1  18.3 

253 

11 

12  34  57.73 

34  55.30 

12    2  15.4 

2  27.0 

8.51705 

9.2007 

438 

5.29 

254    1  13.5 

254 

12 

12  34    6.31 

34    3.65 

12    5  23.8 

5  30.9 

8.58640 

9.0154 

437 

5.30 

255    1    6.8 

255  1 

13 

12  33    6.77 

33    3.94 

12    7  11.8 

7  14.7 

8.ei530 

-8.6716 

4.26 

5.31 

256    1    4.1 

256 

14 

12  31  59.27 

31  56.34 

12    7  37.3 

7  36.6 

8.69595 

+8.0375 

4.25 

5.32 

257    0  59.0 

257 

15 

12  30  44.02 

30  41.07 

12    6  38.6 

6  34.8 

8.74015 

8.8464 

4J24 

5.32 

258    0  53.6 

258 

16 

12  29  21.26 

29  18.36 

12    4  13.9 

4    7.6 

8.77901 

9.1158 

4.22 

5.33 

259.    0  48.3 

259  1 

17 

12  27  51.30 

27  48.51 

12    0  21.9 

0  13.8 

8.81287 

9.2824 

4.18 

5.33 

260    0  43.0 

260 

18 

12  26  14.55 

26  11.93 

11  55    1.9 

54  52.5 

8.84242 

9.4C32 

4.14 

6.33 

261    0  37.7 

261 

19 

12  24  31.48 

24  29.11 

11  48  13.7 

48    3.7 

8.86797 

9.41573 

4.13 

5.32 

262    0  32.1 

se2  ! 

20 

12  22  42.63 

22  40.59 

11  39  58.0 

39  48.0 

8.88997 

9.5739 

4.05 

5.32 

263    0  26.3 

263  . 

21 

12  20  48.57 

20  46.92 

11  30  15.5 

30    6i> 

8.90879 

9.6384 

a96 

5.31 

264    0  20.5 

264 

22 

12  18  49.93 

18  48.71 

11  19    7.6 

19    OS 

8.92435 

9.6937 

3.86 

5iK) 

265    0  14.5 

265 

23 

12  16  47.45 

16  46.70 

11    6  36J> 

6  32.0 

8.93636 

9.7410 

3.72 

5i26 

266    0    8.5 

266 

24 

12  14  41.97 

14  41.72 

10  52  45  8 

52  44i2 

8.94543 

9.7814 

3.54 

5iW 

267    0    2J> 

267 

25 

12  12  34.27 

12  34.58 

10  37  40.0 

37  41.8 

8.95146 

9.8163 

-3.20 

5J20 

£67  23  56.5 

968 

26 

12  10  25.18 

10  26.08 

10  21  23.4 

21  29.9 

8.95475 

9.8471 

+2.99 

5.16 

268  23  50.4 

269 

27 

12    8  15.63 

8  17.06 

10    4    1.0 

4  12.8 

8.95485 

9.8733 

3.48 

5.11 

269  23  44.3 

270  I 

28 

12    6    6.48 

6    8.42 

9  45  39.0 

45  56.3 

8.95210 

9.8965 

3.71 

5.05 

270  23  28.3 

271 

29 

12    3  58.60 

4    1.05 

9  26  24J2 

26  46.9 

8.94616 

9.9140 

3.87 

4.96 

271  23  S2.3 

272 

30 

12    1  52.89 

1  55.81 

9    6  23.7 

6  52.2 

8.93723 

9.9292 

3.96 

4.87 

272  23  26J2 

273 

Oct.  1 

11  59  50.18 

59  53.52 

8  45  44.7 

46  19.4 

8.92511 

9.9415 

4.04 

4.73 

273  23  20.3 

274 

2 

11  57  51.30 

57  55.00 

8  24  34.7 

25  15.4 

8.90960 

9.9507 

4.11 

4.56 

274  23  14.4 

275 

3 

11  55  57.05 

56    1.04 

8    3    1.7 

3  48.3 

8.89041 

9.957t 

4.17 

+4.25 

S75  23    86 

276 

4 

11  54    8.18;  54  12.38 

7  41  13.6 

42    5.9 

8.86756 

9.9607 

4.20 

-2.68 

276  23    2.8 

277 

5 

11  52  25.33 

52  29.67 

7  19  18.2 

20  15.6 

8.84081 

9.9619 

434 

4.25 

277  22  57.3 

276 

6 

11  50  49.08 

50  53.48 

6  57  23.0 

58  25.2 

8.80967 

9.96C6 

436 

4.55 

278  22  51.8 

279  1 

7 

11  49  19.98 

49  24.35 

6  35  35.3 

36  41.8 

8.77356 

9.9568 

4.28 

4.70 

279  22  46.5 

280t 

8 

11  47  58.49 

48    2.74 

6  14    22  15  12.61 

8.73178 

9.9508 

4.30 

4.81 

280  22  41.2 

aa 

9 

11  46  45.00 

46  49.06 

5  52  49.9 

54    3.6 

8.68331 

9.9426 

4.31 

4.89 

281  22  35.9 

282 

10 

11  45  39.83 

45  43.61 

5  32    4J> 

33  20.7 

8.62676 

9.9321 

4.32 

4X6 

282  22  31.0 

283 

11 

11  44  43J23 

44  46.65 

5  11  51.6 

13    9.5 

856039 

9.9195 

4.33 

5.01 

283  22  26.4 

284 

12 

11  43  55.38  43  58.37 

4  52  16.4 

53  35.4 

8.47973 

9.9046 

4.34 

5.05 

284  22  21.7 

286 

13 

11  43  16.44 

43  18.93 

4  33  23.5 

34  43.1 

8.37858 

9.8876 

4.34 

5.07 

285  22  17.0 

2S6 

14 

11  42  46.54 

42  48.45 

4  15  16.8 

16  36.4 

8.^28 

9.8684 

4.34 

5.10 

286  22  12J2 

287, 

15 

11  42  25.70 

42  26.98 

3  57  59.8 

59  18.8 

8.05542 

9.8467 

4.34 

5.12 

287  22    7.7 

288  f 

16 

11  42  13.84 

42  14.48 

3  41  35.8 

42  53.5 

-7.70615 

9.8226 

4.33 

5.14 

288  22    3.4 

289 

17 

11  42  10.98 

42  10.89 

3  26    7.3 

27  23.0 

+7.06436 

9.7962 

4.33 

5.16 

289  21  59.3 

290 

18 

11  42  17.05 

42  16.17 

3  11  36.1 

12  49i2 

7.86489 

9.7673 

4.32 

5.16 

290  21  55.4 

291 

19 

11  42  31.93 

42  30iM 

2  58    3.7 

59  13.5 

8.12675 

9.7353 

4.32 

5.17 

291  21  52.0 

2i« 

20 

11  42  55.48 

42  52.97 

2  45  31.8 

46  37.8 

8.28724 

9.6997 

4.31 

5.17 

292  21  48.6 

293 

21 

11  43  27JS7 

43  24.21 

2  34    1.7 

35    3.6 

8.40250 

9.6605 

4.29 

6.17 

293  21  45.3 

294  1 

22 

11  44    8.04 

44    3.8(» 

2  23  33.9 

24  31.4 

8.49175 

9.6173 

438 

5.17 

294  21  42.0 

295 

23 

11  44  56.69 

44  51.56 

2  14    8.6 

15    1.3 

8.56386 

9.5692 

436 

5.17 

295  21  38.8 

296 

24 

11  45  53i» 

45  47  an 

2    5  45.8 

6  33.3 

8.62375 

9.5150 

436 

5.17 

296  21  35.9 

297 

25 

11  46  57.60 

46  50.69 

1  58  25.4 

59    7.4 

8.67530 

9.4535 

4.25 

5.17 

297  21  33.3 

296 

26 

11  48    9.44 

48    1.63 

1  52    7.0 

52  43.3 

8.72033 

9.3825 

434 

5.16 

296  21  30.4 

299t 

27 

11  49  28.611  49  19.89 

1  46  50.1 

47  20.6 

8.75993 

9.2979 

422 

5.16 

299  21  27.7 

300, 

28 

11  50  54.891  50  45.26 

1  42  34.2,  42  58.7 

8.79501 

9.1942 

430 

5.15 

300  21  25.1 

301 

29 

11  52  28.01   52  17.50 

1  39  18.4   39  36.7 

8.826:55 

9.0615 

4.19 

5.15 

301  21  22.6 

3U2 

30 

11  54    7.74  53  56.85 

1  37    1.4'  37  13.6 

8.85462 

8.8731 

4.17 

5.14 

302  21  20.3 

303 

31 

11  55  53.a'>  55  41.61 

1  35  42.31  35  48.3 

8.88026 

+8.5397 

4.15 

5.13 

303  21  18.2 

304* 

32 

11  57  46.ni  57  33.02 

-  1  35  20.11^35  19.8 

+8.90362 

-7.6340 

J-4.14 

H5.12 

304  21  16.1 

305 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT.           | 

Dftjttf 

Rigllt  AMMDdOB. 

Appuvnt  DoeUiMtloa. 

Log  Factor!. 

Log  Factor  t\ 

Hwn  Solar 
Time  of  Me- 

Bide- 
iml 
Date 

lioatk. 

1 

At 

MetnNoon. 

At 

Tmotit. 

At 
MMnNoon. 

At 

Tnuisli. 

InRJL. 

In  Dec 

InRJl. 

In  Dec. 

ridian  Transit. 

of 
Tran- 
siL 

!             <i 

h    m     ■ 

m     t 

O        1        N 

35' 1^.8 

d     h     m 

d 

Not.  1 

11  57  46.11 

57  33.02 

-  1  35  20.1 

+8.90362 

-7.6340 

+4.14 

-5.12 

304  21  16.1 

3C'5 

2 

11  59  44.29 

59  30.37 

1  35  53^ 

35  46.6 

8.92495 

8.6263 

4.12 

5.10 

305  21  14.1 

3  6 

3 

12    1  48.16 

1  33.44 

1  37  20.5 

37    7.5 

8.94449 

8.9000 

'     4.11 

5.09 

3C6  21  12.3 

3C7 

4 

12    3  57.50 

3  42.00 

1*39  40.4 

39  21.1 

6.96244 

9.0623 

4.09 

5.C8 

3C7  21  10.6 

308 

6 

12    6  12.08 

5  55.82 

1  42  51.4 

42  26.0 

8.978J'6 

9.1769 

4.07 

5.C7 

3C8  21    8.9 

309 

6 

12    8  31.68 

8  14.68 

1  46  52.0 

46  20.6 

8.99423 

95659 

4.05 

5.C6 

309  21    7.3 

310 

7 

12  10  56.10 

10  38.36 

1  51  41.0 

51     3.4 

9.00847 

9.3376 

4.03 

5.C4 

310  21    5.7 

311 

8 

12  13  25.15 

13    6.6J 

1  57  16.8 

56  33.1 

<).02162 

9.3167 

4.01 

5.03 

311  21    4.1 

312 

9 

12  15  58.64 

15  39.50 

2    3  37.7 

2  48.3 

9.03393 

9.4475 

3.99 

5.01 

312  21    2.7 

313 

10 

12  18  36.40 

18  16.61 

2  10  42.4 

9  47.3 

9.04547 

9.4917 

3^ 

5.00 

313  21    1.5 

314 

11 

12  21  18J25 

20  57.82 

2  18  29.6 

17  28.9 

9.C5610 

9.5304 

3.96 

4.98 

314  21    05 

315 

12 

12  24    4.01 

23  4-2.97 

2  26  57.8 

25  51.7 

9.06617 

9.5649 

3.94 

4.96 

315  20  59.1 

316 

13 

12  26  53.51 

26  31.87 

2  36    5.6 

34  54i2 

9.07553 

9.51)58 

3.92 

4.94 

316  20  57.9 

317 

14 

12  29  46.61 

2J  24.39 

2  45  51.5 

44  34i) 

9.08448 

9.6232 

3.91 

4.93 

317  20  56.8 

318 

15 

12  32  43.21 

32  20.42 

2  56  13.9 

54  52.3 

9.09291 

9.6484 

3.89 

4.91 

318  20  56.0 

319 

16 

12  35  43.17 

35  19.84 

3    7  11.7 

5  45J2 

9.10085 

96713 

3.87 

4.90'  319  20  55.0 

320 

17 

12  38  46.36 

38  22.51 

3  18  43.6 

17  12.3 

9.10834 

9.61:22 

3.8(3 

4.t7i  320  20  54.0 

321 

18 

12  41  5266,  41  28.2) 

3  3)  48.1 

29  12.2 

9.11547 

9.7113 

3.85 

4.t6'  321  20  53.0 

322 

19 

12  45    1.97 

44  37.10 

3  43  23.9 

41  43.5 

9.1222c 

9.7289 

3m 

4.85,  322  20  525 

323 

20 

12  48  14.19 

47  48.85 

3  56  29.7 

54  45.0 

9.12866 

9.74C2 

3.fc2 

4.62,  323  20  51.4 

324 

21 

12  51  29.21 

51    3.41 

4  10    4.3 

8  15.6 

9.13485 

9.7603 

3.81 

4.80   324  20  50.7 

325 

22 

12  54  46.97 

54  20.73 

4  24    6S 

22  13.9 

9.14078 

9.7742 

3.80 

4.78   325  20  50.1 

326 

23 

12  58    7.30 

57  40.72 

4  38  35.3 

36  38.8 

9.14645 

9.7^70 

3.77 

4.761  326  20  49.5 

327 

24 

13    1  30.39 

1    3.31 

4  53  289 

51  28.9 

9.15189 

9.7189 

3.76 

4.73   327  20  49.0 

328 

25 

13    4  55.90 

4  28.42 

5    8  46.4 

6  43.0 

9.15715 

9.8(198 

3.74 

4.71    328  20  48.5 

329 

26 

13    8  23.86 

7  55.9J 

5  24  26.5 

22  19.8 

9.16214 

9.8201 

3.74 

4.69   329  20  48.0 

330 

27 

13  11  54.19 

11  25.94 

6  40  28:2 

38  18.3 

9.16701 

98295 

3.73 

4.66  330  20  47.5 

331 

28 

13  15  26.84 

14  58.22 

5  56  50.2 

54  37.4 

9.17165 

9.8382 

3.72 

4.62   331  20  47.1 

332 

29 

13  19    1.74 

18  32.78 

6  13  31.2 

11  15.7 

9.17615 

9.8462 

3.71 

4.6O;  332  20  46.8 

333 

30 

13  22  38.84 

22    9.54 

6  30  30.0 

28  12.0 

9.18051 

9.8536 

3.69 

4.56   333  20  46.5 

334 

Doc  1 

13  26  18.09 

25  48.46 

6  47  45.4 

45  25.2 

9.18469 

9.8602 

3.69 

4.53'  334  20  465 

335 

2 

13  29  59.43 

29  2J.48 

7    5  16.1 

2  53.8 

9.18876 

9.8663 

3.69 

4.50   335  20  45.9 

3G6 

3 

13  33  42.82 

33  12.56 

7  23    1.0 

20  36.5 

9.10270 

9.8718 

3.68 

4.46;  336  20  45.7 

337 

4 

13  37  28.22 

36  57.67 

7  40  58.9 

38  32.6 

9.19654 

9.b769 

3.66 

4.41    337  20  45.6 

338 

5 

13  41  15.59 

40  44.75 

7  59    8.8 

56  40.8 

950025 

9.8814 

3.65 

4.37   338  20  45.4 

339 

6 

13  45    4.88 

44  33.77 

8  17  29.4 

14  59.9 

950386 

9.8854 

3.65 

4.33!  339  20  45.3 

340 

7 

13  48  56.06  48  24.68| 

8  35  59.6 

33  28.8 

950737 

9.8890 

3.64 

455   340  20  455 

341 

8 

13  52  49.09 

52  17.43 

8  54  38.4 

52    6.4 

951075 

9.8920 

3.63 

4.16   341  20  45.0 

342 

9 

13  56  43.92 

56  12.01 

9  13  24.5 

10  51.6 

951405 

9.8946 

3.62 

4.08   342  20  45.0 

343 

10 

14    0  40.53 

0    8.39 

9  32  16.9 

29  43J2 

9.21730 

9.8968 

3.62 

3W   343  20  45.0 

344 

11 

14    4  38.91 

4    6.55 

9  51  14.6 

48  40J2 

9.22048 

9.8987 

3.61 

3.86   344  20  45.1 

345 

12 

14    8  39.02 

8    6.41 

10  10  16.7 

7  41.7 

9.22363 

9.90(2 

3.60 

3.68,  345  20  45.1 

346 

13 

14  12  40.86 

12    8.02 

10  29  22.1 

96  46.8 

952672 

9.9012 

3.61) 

-3.37I  346  20  45.1 

347 

14 

14  16  44.40 

16  11.35 

10  48  29.6 

45  54i2 

9.22971 

9.9017 

3.60 

+2.38i  347  20  455 

348 

15 

14  20  49.61 

20  16.36 

11    7  37.9 

5    2.7 

953266 

9.9018 

3.60 

359   348  20  45.4 

349 

16 

14  24  56.49 

24  23.04 

11  26  46.1 

24  11.1 

953562 

9.9017 

3.69 

3.64 

349  20  45.5 

350 

17 

14  29    5.03 

28  31.39 

11  45  53.5 

43  18.7 

923845 

9.9012 

3.60 

3.82 

350  20  45.7 

351 

18 

14  33  15.20 

32  41.39 

12    4  59.0 

2  24.8 

9.24131 

9.9003 

3.60 

3.95 

351  20  46.0 

352 

19 

14  37  27.02 

36  53.04 

12  24    1.7 

21  28i2 

954416 

9.8991 

3.59 

4.08 

352  20  46.3 

353 

20 

14  41  40.48 

41    6.34 

12  43    0.7 

40  27.9 

954694 

9.8975 

3.60 

4.16 

353  20  46.6 

354 

21 

14  45  55.57 

45  21i26 

13    1  54.9 

59  23.1 

9.24976 

9.8954 

3.60 

4.22   354  20  46.9 

355 

22 

14  50  12.30 

49  37.83 

13  20  43.1 

18  12.4 

955247 

9.8928 

3.59 

4.25   355  20  475 

356 

23 

14  54  30.64 

53  56.00 

13  39  24.3 

36  54.8 

9.25519 

9.8900 

3.59 

4.31    356  20  47.5 

357 

24 

14  58  50.60 

58  15.82 

'13  57  57.8 

55  29.7 

9.25793 

9.8869 

3.58 

4.36 

357  2l»  47.9 

358 

25 

15    3  12.18 

2  37.27 

14  16  22.8 

13  565 

956057 

9.8834 

3.58 

4.41 

358  20  48.4 

359 

26 

15    7  35.35 

7    0.32 

14  34  38.3 

32  13.4 

956316 

9.8793 

3.58 

4.44 

359  20  48.8 

360 

27 

15  12    0.10 

11  24.94 

14  52  43.1 

50  20.0 

9.26582 

9.8748 

358 

4.48 

360  20  49.3 

361 

28 

15  16  26.46 

15  51.16 

15  10  36.2 

8  15.1 

956843 

9.8699 

3.58 

4.50 

361  20  49.7 

362 

29 

15  20  54.41  i  20  18.99 

15  28  16.7 

25  57.7 

9.27096 

9.8646 

3.58 

4.53 

362  20  50.3 

363 

30 

15  25  23.92|  24  48.41 

15  45  43.9 

43  27.1 

957349 

9.8589 

3.57 

4.56 

363  20  50.8 

364 

31 

15  29  54.99  29  19.39 

-16    2  56.9 

0  42.4 

+9.27597 

-9.8527 

+3.57 

+4.59 

364  20  51.4 

365 

348 
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FOR  WASfflNGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 


Mean  Soil 

irTime 

Side- 
real 

of 

Meridian  Transit. 

Date. 

d 

h    m 

d 

Jan.  1 

6  40.7 

1 

2 

6  386 

2 

3 

6  36.4 

3 

4 

6  34.3 

4 

5 

6  32iJ 

5 

6 

6  30.1 

6 

7 

6  28.0 

7 

8 

6  25.9 

8 

9 

6  23.8 

9 

10 

6  21.8 

10 

11 

6  19.8 

11 

12 

6  17.8 

12 

13 

6  15.8 

13 

14 

6  13.8 

14 

15 

6  11.8 

15 

16 

6    9.8 

16 

17 

6    7.8 

17 

18 

6    5.9 

18 

19 

6    4.0 

19 

20 

6    2.1 

20 

21 

6    05 

21 

22 

5  58.3 

22 

23 

5  56.4 

23 

24 

5  54.5 

24 

25 

5  52.7 

25 

26 

5  50.9 

26 

27 

5  49.1 

27 

28 

5  47.3 

28 

29 

5  45.5 

29 

30 

5  43.7 

30 

31 

5  41.9 

31 

Feb.  1 

5  40.1 

32 

2 

5  38.3 

33 

3 

5  36.6 

34 

4 

5  34.9 

35 

5 

5  33.2 

36 

6 

5  31.5 

37 

7 

5  29.8 

38 

8 

5  28.1 

39 

9 

5  26.4 

40 

10 

5  24.7 

41 

11 

5  23.0 

42 

12 

5  21.3 

43 

13 

5  19.7 

44 

14 

5  18.1 

45 

15 

5  16.4 

•46 

16 

5  14.8 

47 

17 

5  13.2 

48 

18 

5  11.6 

49 

19 

5  10.0 

50 

20 

5    8.5 

51 

21 

5    6.9 

52 

22 

5    5.3 

53 

23 

5    4.8 

54 

24 

5    2.3 

55 

25 

5    0.7 

56 

26 

4  59.2 

57 

27 

4  57.7 

58 

28 

4  56.2 

59 

29 

4  54.7 

60 

30 

4  53.2 

61 

31 

4  51.7 

62 

Apparent 
KIght  / 


At 

Sidereal  Oh. 


h  m  1 
1  25  6.65 
1  26  5265 
1  28  39.65 
1  30  27.64 
1  32  16.58 

1  34  6.45 
1  35  57iM 
1  37  48.93 
1  39  41.50 
1  41  34.94 

1  43  29.25 
1  45  24.40 
1  47  20.39 
1  49  17.23 
1  51  14.90 

1  53  13.38 
1  55  12.6r 
1  57  12.78 

1  59  13.69 
.2  1  15.36 

2  3  17.79 
2  5  20.98 
2  7  24.02 
2  9  29.58 
2  11  34.06 

2  13  41.05 
2  15  47.83 
2  17  55.30 
2  20  3.44 
2  22  12.24 

2  24  21.70 
2  26  31.79 
2  28  42.50 
2  30  53.83 
2  33  5.77 

2  35  18.32 
2  37  31.48 
2  39  45.24 
2  41  59.58 
2  44  14.51 

2  46  30.04 
2  48  46.15 
2  51  2.83 
2  53  20.09 
2  55  37.92 

2  57  56.32 

3  0  35.29 
3  2  34.83 
3  4  54.92 
3  7  15J>5 

3  9  36.72 

3  11  58.43 

3  14  20.68 

3  16  43.44 

3  19    6.71 

3  21  30.46 
3  23  54.70 
3  26  19.43 
3  28  44.64 
3  31  10.31 

3  33  36.43 
3  36    3.00 


At 
Transit. 


25  12.84 

26  59.03 
28  46i» 
30  34.39 

32  23.51 

34  13.58 

36  4J>8 

37  5648 

39  49J26 

41  42.91 

43  37.43 

45  32.80 

47  29.01 
49  26.07 
51  23.97 

53  22.69 

55  22.22 

57  22.56 
59  23.70 

1  25.60 

3  28.26 
5  31.69 
7  a'>.87 
9  40.78 

11  46.40 

13  52.74 
15  59.78 

18  7.50 

20  15.89 
22  24.94 

24  34.65 
26  45.00 

28  55.97 

30  67.56 

33  19.77 

35  32.60 
37  46.03 

40  0.06 

42  14.67 

44  29.88 

46  45.69 

48  62.08 
51  19.05 
53  36.60 
55  54.73 

58  13.42 
0  52.69 

2  52.52 
5  12.91 
7  33.84 

9  55.31 

12  17.32 

14  39.87 
17    2.94 

19  26.05 

21  50i>7 
24  15.12 
26  40.16 

29  5.68 

31  31.67 


Apparent  Declination. 


At 

Sidereal  Oh. 


+  9°4:i4^'.l 

9  55  27.4 

10  7  9.7 

10  18  53.4 

10  30  38.1 

10  42  23.7 

10  54  9.9 

11  5  56.5 
11  17  43.3 
11  29  30.3 

11  41  17.5 

11  53  4.5 

12  4  51.4 
12  16  38.0 
12  28  24.0 

12  40  9.3 

12  51  53.7 

13  3  37. 
13  15  19.2 
13  26  59.9 

13  38  39.0 

13  50  16.5 

14  1  52.3 
14  13  26.0 
14  24  57.5 

14  36  26.7 
14  47  53.4 

14  59  17.5 

15  10  38.8 
15  21  57.1 

15  33  12.1 
15  44  23.9 

15  55  32.4 

16  6  37.2 
16  17  38.3 

16  28  35.5 
16  39  28.9 

16  50  18.1 

17  1  3.0 
17  11  43.6 

17  22  19.7 
17  32  51.2 
17  43  17.9 

17  53  39.8 

18  3  56.8 

18  14  8.7 

18  24  15.4 

18  34  16.8 

18  44  12.7 

18  54  3.0 

19  3  47.6 
19  13  26.3 
19  22  59.0 
19  32  25.5 
19  41  45.8 

19  50  59.7 

20  0  7.1 
20  9  8.0 
20  18  2.3 
20  26  49.8 


33  58.11  20  35  305 
36  25.00  +20  44  3.5 


At 

Transit. 


44'  2^'.6 
56  9.4 
7  52.7 
19  37.4 
31  23.1 

43  9.6 
54  56.7 

6  44.3 
18  32.1 
30  205 

42  8.3 

53  56.3 
5  44.0 

17  31.4 
29  185 

41  4.4 
52  49.7 

4  34.0 
16  17.1 

27  58.7 

39  38.8 
51  175 

2  53.8 

14  28.3 
26  0.6 

37  30.7 
48  585 
60  23.1 

11  45.1 
23  4.1 

34  19.9 
45  32.4 
56  41.6 
,  7  47.0 

18  48.6 

29  46.3 

40  405 

51  30.0 
2  15.5 

12  56.5 

23  33.0 

34  4.9 

44  32.1 

54  54.4 

5  11.8 

15  24.1 
25  31.1 

35  32.8 

45  29.0 

55  19.6 

5  4.4 

14  435 

24  16.0 
33  42.6 

43  3.0 

52  17.1 
1  24.5 

10  25.3 

19  19.5 

28  6.8 

36  47.1 
45  205 


Log  Coeffleient  of  I 
in  sidereal  Minutei^ 


InRJL 


+8.86506 
8.86909 
8.87303 
8.87687 
8.88C63 

8.88434 
8.86790 
8.89135 
8.89474 
8.89806 

8.90132 
8.90452 
8.90767 
8.91077 
8.91381 

8.91680 
8.91977 
8.92261 
8.92542 
8.92818 

8.93087 
8.93352 
8.93611 
8.93864 
8.94111 

8.94352 

8.94587 
8.94819 
8.95045 
8.95266 

8.95481 
8.95692 
8.95898 
8.96101 
8.96302 

8.96500 
8.96696 
8.96889 
8.97080 
8.97270 

8.97458 
8.97644 

8.07827 
8.98009 
8.98188 

8.98366 

8.98542 
8.98716 
8.98888 
8.99057 

8.99223 
8.99387 
8.99547 
8.9J»704 
8.9i«56 

9.00006 
9.00151 
9.0029:1 
9.00432 
9.00568 

9.00702 
+9.00833 


In  Dee. 


Log  Coefldeoft 
of|2.    • 


Infta. 


+9.6869 
9.68771 
9.68^6, 
9.6894] 
9.6900 

9.6904 
9.6907 
9.6G09 
9.69111 
9.6912| 

9.6912- 
9.6911 
9.69101 
9.6917 
9.69C3 

9.6898 
9.6892 
9.6885 
9.6877 
9.6866 
9.6858 
9.6847 
9.6835 
9.6822 
9.6807 

9.6792 
9.6776 
9.6759 
9.6740 
9.6720 

9.6700 
9.6678 
9.6656 
9.6632 
9.6607 

9.6581 
9.6554 
9.6526 
9.6497 
9.6467 

9.6436 
9.6404 
9.6371 
9.6337 
9.6302 
9.6265 
9.6228 
9.6189 
9.6149 
9.6107 

9.6064 
9.6019 
9.5973 
9.5925 
9.5876 

9.5826 
9.5774 
9.5721 
9.5666, 
9.5610 

9.5551 

+9.5490; 


+3.39 

3.:w 

3.37 
3.36 
3.34 

3.34 
3.33 
3.32 
3.31 
3.30 

3.30 
3.30 
359 
359 
358 

358 
358 
357 
357 
356 

356 
355 
3.24 
353 
352 

352 
351 
350 
3.20 
3.19 

3.19 
319 
3.18 
3.18 
3.17 

3.17 
3.16 
3.16 
3.15 
3.14 

3.14 
3.14 
3.14 
3.13 
3.13 

3.13 
3.12 
3.12 
3.12 
3.11 

3.11 
3.10 
3.09 
3.08 
3.07 


+3.56 
3.50 
3.42 
3.30 

+3J0 


-3.10 
354 
3.33 

3.40 
3.45 
3.50 
3.54 
3.58 

3.62 
3.66 
3.70 
3.74 
3.78 

3.81 
3.83 
3.85 
3^ 
3.89 

3i)l 
3.93 
3il5 
a96 
3.97 

3.99 
4.01 
4.03 
4.04 
4.05 

4.C6 
4.07 
4.0H 
4.09 
4.10 

4.11 
4.12 
4.13 
4.14 
4.15 

4.16 
4.17 
4.18  ' 
4.19 
4J9 


3.07  450 

3.06  451 

3.05!  4S2 

3.051  4J23 

3.04|  453 

3.04  451 

+3.031  -425 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.         | 

Apparent 
Right  Aioaoaion. 

in  Uderaal  Minatw. 

Log  CoafflelMit  1 

ofr«.         ll 

Mean  Solar  TloM 
of 

Side- 
real 

I 

1 

MaridknTimiitU. 

Data. 

d 
60 

At 
SIderaalOh. 

At 

Transit. 

At 

SktonalOh. 

At 
Transit. 

InR.A. 

In  Dm;. 

InR.A. 

In  Dee. 

d 

Mar.  I 

h    m 
4  54.7 

h     m     ■ 
3  31  10.31 

m    1 
31  31.67 

+20  2^  4^'.8 

fd    ^'.8 

+9.00568 

+9.5610 

+3.04 

-4.23 ; 

2 

4  53J2 

61 

3  33  3643 

33  58.11 

20  35  30.2 

36  47.1 

9.00702 

9.5551 

3.C4 

4.24 

3 

4  51.7 

62 

3  36    3.00 

36  25.00 

20  44    3.5 

45  205 

9.00«33 

9.5490 

3.03 

455 

4 

4  50.2 

63 

3  38  30.01 

38  52.33 

20  52  29.6 

53  46.1 

9.oor62 

9.5428 

3.(2 

456 

5 

4  48.7 

64 

3  40  57.45 

41  20.09 

21    0  48.5 

2    4.7 

9.01091 

9.5365 

3.02 

456 

6 

4  47.3 

65 

3  43  25.34 

43  48.30 

21    9    0.0 

10  15.9 

9.01218 

9.5299 

3.01 

456 

7 

4  45.8 

66 

3  45  53.65 

46  16.94 

21  17    4.0 

18  19.6 

9.01345 

9.5231 

3.01 

4.27 

8 

4  44.3 

67 

3  48  22.39 

48  4601 

21  25    0.4 

26  15.7 

9.01470 

9.5161 

3.01 

457 

9 

4  42.8 

68 

3  50  51.56 

51  15.50 

21  32  49.3 

34    4.1 

9.01592 

9.5091 

3.00 

457 

10 

4  41.4 

69 

3  53  21.15 

53  45.41 

21  40  30.4 

41  44.8 

9.01712 

9.5017 

3.00 

4.28 

11 

4  40.0 

70 

3  55  51.14 

56  15.73 

21  48    3.6 

49  17J> 

9.01832 

9.4941 

2.99 

4.28 

12 

4  38.5 

71 

3  58  21.54 

58  46.46 

21  55  28.8 

56  425 

9.01950 

9.4664 

2.99 

459 

13 

4  37.1 

72 

4    0  52.36 

1  17.61 

22    2  46.0 

3  58.8 

9.02067 

9.4784 

5.99 

459 

14 

4  35.7 

73 

4    3  23J38 

3  49.16 

22    9  55.2 

11    7.4 

9.02182 

9.4700 

2.98 

4.30 

15 

4  34.3 

74 

4    5  55i20 

6  21.11 

22  16  56.1 

18    7.6 

9.022^6 

9.4615 

2S)S 

4.30 

16 

4  32.9 

75 

4    8  2732 

8  53.46 

22  23  48.7 

24  59.5 

9.02408 

9.4528 

2.97 

4.30  1 

17 

4  31.5 

76 

4  10  59.62    11  26i20 

22  30  32.9 

31  42.9 

9.02518 

9.4437 

2.J.7 

4.31 

18 

4  30.1 

77 

4  13  32.41 

13  59.33 

22  37    8.6 

38  17.8 

9.02625 

9.4342 

2.C6 

4.32 

19 

4  28.7 

78 

4  16    5.58 

16  32.83 

22  43  35.7 

44  44.1 

9.02731 

9.4246 

2.95 

4.33 

20 

4  27.3 

79 

4  18  39.11 

19    6.70 

22  49  54.1 

51     1.6 

9.02834 

9.4147 

2.1)4 

4.33 

21 

4  26.0 

80 

4  21  13.00 

21  40.93 

22  56    3.8 

67  10.4 

9.02936 

9.4044 

2.93 

4.33 

22 

4  24.6 

81 

4  23  47i24 

24  15.51 

23    2    4.8 

3  10.5 

9.03034 

9.3937 

2.92 

4.34 

23 

4  23J2 

82 

4  26  21.84 

26  50.45 

23    7  56.8 

9    1.4 

9.03129 

9.3fc26 

2.91 

4.34  1 

24 

4  21.9 

83 

4  28  56.77 

29  25.72 

23  13  39.8 

14  43.4 

9.03220 

9.3713 

2.90 

4.35 

25 

4  20.6 

84 

4  31  32.00 

32    1.29 

23  19  13.9 

20  16.3 

9.03307 

9.3595 

2.88 

4.35 

26 

4  19.3 

85 

4  34    7.53 

34  37.16 

23  24  38.8 

25  40.1 

9.03392 

9.3472 

2.66 

4.35 

27 

4  17.9 

86 

4  36  43.36 

37  13.33 

23  29  54.5 

30  54J> 

9.03474 

9.3344 

2.85 

4.36 

28 

4  16.6 

87 

4  39  19.49 

39  49.79 

23  35    0.8 

35  59.6 

9.03554 

9.3209 

\m 

*"  4.36  1 

29 

4  15.3 

88 

4  41  55.92 

42  26.55 

23  39  57.6 

40  55.1 

9.03631 

9.3171 

2.82 

4.26 

30 

4  14.0 

89 

4  44  32.63 

45    3.60 

23  44  44.9 

45  415 

9.037C6 

95129 

2.80 

4.36  , 

31 

4  12.7 

90 

4  47    9.60 

47  40.90 

23  49  22.9 

50  17.8 

9.03778 

95782 

2.78 

4.36 

Apr.  1 

4  11.3 

91 

4  49  46.81 

50  18.45 

23  53  51.4 

54  44.9 

9.03847 

95630 

277 

4.36 

^    2 

4  10.0 

92 

4  52  2457 

52  5656 

23  58  10.4 

69    2.4 

9.03913 

95469 

2.76 

4.36 

3 

4    8.7 

93 

4  55    1.97 

55  34.31 

24    2  19.6 

3  10.1 

9.03978 

95300 

2.74 

4.37 

4 

4    7.4 

94 

4  57  39.90 

58  12.58 

24    6  19.0 

7    8.0 

9.04043 

95122 

2.72 

4.37  ! 

5 

4    6.1 

95 

5    0  18.07 

0  51.09 

24  10    8.8 

10  565 

9.04108 

9.1936 

2.72 

4.37 

6 

4    4.8 

96 

5    2  56.46 

3  29.82 

24  13  48.7 

14  34.4 

9.0416J» 

9.1734 

2.71 

4.38 

7 

4    3.5 

97 

5    5  35.08 

6    8.77 

24  17  18.7 

18    2.7 

9.04227 

9.1534 

2.70 

4.38 

8 

4    2.3 

98 

5    8  13.90 

8  47.92 

24  20  38.9 

21  21.1 

9.04285 

9.1322 

2.69 

4.38 

9 

4    0.9 

99 

5  10  52.92 

11  27iW 

24  23  49.1 

24  29.4 

9.04341 

9.1093 

2.68 

438 

10 

3  59.6 

100 

5  13  32.14 

14    6.83 

24  26  49.3 

27  27.7 

9.04395 

9.08r.O 

2.67 

4.38 

11 

3  58.3 

101 

5  16  11.56 

16  46^ 

24  29  39.4 

30  16.0 

9.04446 

9.0515 

2.66 

4.39  , 

12 

3  57.0 

102 

5  IS  51.18 

19  26.52 

24  32  19.4 

32  54.1 

9.04495 

9.0317 

2.65 

4.39  ' 

13 

3  55.8 

103 

5  21  30.97 

22    6.64 

24  34  495 

35  21.9 

9.04542 

9.0021 

2.63 

4.39 

14 

3  54.6 

104 

5  24  10i)2 

24  46.93 

24  37    8.8 

37  39.5 

9.C4588 

8.97C4 

2.61 

4.39 

15 

3  53.3 

105 

5  26  51.04 

27  27.38 

24  39  185 

39  46.9 

9.04632 

8.9360 

2.59 

4.39 

16 

3  52.0 

106 

5  29  31.33 

30    7.99 

24  41  17.4 

41  43.9 

9.04674 

8i*9H8 

2.57 

4.39 

17 

3  50.7 

107 

5  32  11.77 

32  48.76 

24  43    6.4 

43  30.7 

9.04713 

8.8579 

2.54 

4.39 

18 

3  49.5 

108 

5  34  52.34 

35  29.67 

24  44  45.0 

45    75 

9.04749 

8.8123 

2.51 

4.40 

19 

3  48.3 

109 

5  37  33.04 

38  10.69 

24  46  13.3 

46  335 

9.04782 

8.7616 

2.47 

4.40 

20 

3  47.0 

110 

5  40  13.86 

40  51.84 

24  47  31.3 

47  48.8 

9.04812 

8.7039 

2.42 

4.40 

21 

3  45.7 

111 

5  42  54.79 

43  33.10 

24  48  38.9 

48  54.0 

9.04840 

8.6365 

2.37 

4.40 

22 

3  44.4 

112 

5  45  35.82 

46  14.46 

04  49  36.0 

49  48.8 

9.04865 

9.5569 

2.31 

4.40 

23 

3  43iJ 

113 

5  48  16.94 

48  56.90 

24  50  22.7 

50  33.1 

9.04887 

8.4596 

2.25 

4.40 

24 

3  42.0 

114 

5  50  58.12 

61  37.40 

24  50  69.1 

51     7.0 

9.04905 

8.3358 

2.17 

4.40 

25 

3  40.7 

115 

5  53  39.37 

54  18.97 

24  51  25.1 

51  30.6 

9.04922 

8.1589 

+2.08 

4.40 

26 

3  39.4 

116 

5  56  20.68 

57    0.60 

24  51  40.6 

51  43.5 

9.04936 

+7.8528 

4.40 

27 

3  38.1 

117 

5  59    2.04 

59  42.28 

24  51  45  6 

51  46.0 

9.04948 

-6.1639 

4.40 

28 

3  36.9 

118 

6    1  43.45 

2  23.99 

24  51  405 

51  38.0 

9.04957 

7.8666 

4.40 

29 

3  35.8 

119 

6    4  24.88 

6    5.73 

24  51  24.4 

51  19.5 

9.04964 

8.1630 

4.40 

30 

3  34.5 

120 

6    7    6.32 

7  47.48 

24  50  585 

60  60.6 

9.04968 

8.3379 

4.40 

31 

3  33.2 

121 

6    9  47.78 

10  29J25 

+24  50  21.7 

50  11.3 

+9.04970 

-8.4618 

-4.40 

350 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.         | 

Apparent 
Bight  Afloenslon. 

Appazent  Declination. 

hog  CoeOeieBt   1 

Mean  SoUr  Time 
of 

Bide- 
real 

Meridkui  Tnnslt. 

Date. 

d 
121 

At 
SlderaalOh. 

At 

TmoBit. 

At 
Sidereal  Oh. 

At 

Txaoait. 

InR.A. 

InD«>. 

InR.A. 

InDw. 

d      h    m 
Afay  1    3  33.2 

h    m     f 
6    9  47.78 

m    ■ 
10  29i» 

+2I  56'  21 .7 

56  ih 

+9.04970 

-8.4618 

-4.40  1 

2    3  32.0 

122 

6  12  29.24 

13  11.01 

24  49  34.8 

49  21.6 

9.04970 

8.5586 

4.40 

3    3  30.8 

123 

6  15  10.70 

15  52.77 

24  48  37.5 

48  21.4 

9.04969 

8.6385 

4.40  ! 

4    3  29.6 

124 

6  17  52 15 

18  34.52 

24  47  29.5 

47  10.7 

9.04965 

67067 

4.40  ^ 

5    3  28.3 

125 

6  20  33.58 

21  16.26 

.  24  46  10.9 

45  49.3 

9.04959 

8.7647 

4.40  : 

6    3  27.0 

126 

6  23  14.99 

23  57.96 

24  44  42.0 

44  17.3 

9.04951 

8.8146 

4.40 

7    3  25.8 

127 

6  25  56.36 

26  39.62 

24  43    2.8 

42  34.8 

9.04941 

8.8619 

4.40  ' 

8    3  24.6 

128 

6  28  37.69 

29  2124 

24  41  12.5 

40  41.7 

9.04627 

8.9040 

4.40 

9    3  23.4 

129 

6  31  18.96 

32    2.81 

24  39  11.9 

38  38.0 

9.C4917 

8i:413 

-2.08 

4.39 

10    3  22.1 

130 

6  34    0i21 

34  44.34 

24  37    0.9 

36  239 

9.049C6 

8.9756 

2.16 

4.39 

11    3  20.8 

131 

6  36  41.39 

37  35.82 

24  34  39.7 

33  69.5 

9.04891 

9.0067 

251 

4.39  ! 

12    3  19.6 

132 

6  39  22.54 

40    736 

24  32    8.3 

31  24.9 

9.C4875 

9.f262 

257 

4.39 

13    3  18.4 

133 

6  42    3.64 

42  48.64 

24  29  26.7 

28  40.1 

9.C4857 

9.C636 

2.35 

4.39  ' 

14    3  17.2 

134 

6  44  44.67 

45  29.95 

24  26  34.8 

25  44.9 

9.04836 

9.0900 

2.38 

4.39  ' 

15    3  16.0 

135 

6  47  25.60 

48  11.17 

24  23  32.4 

22  39.3 

9.04814 

9.1149 

2.42 

4.39 : 

16    3  14.8 

136 

6  50    6.43 

50  52.28 

24  20  19.7 

19  23.4 

9.04789 

9.1382 

2.45 

4.39 

17    3  13.5 

137 

6  52  47.17 

53  33J29 

24  16  56.6 

15  57.1 

9.04763 

9.1606 

2.48 

4.39 

18    3  12iJ 

138 

6  55  27.81 

56  1450 

24  13  23.1 

12  205 

9.04733 

9.1816 

251 

4.39 

19    3  10.9 

139 

6  58    8.34 

58  55.01 

24    9  39.2 

8  32.9 

9.04702 

95014 

253 

4.39  1 

20    3    9.7 

140 

7    0  48.75 

1  35.67 

24    5  45.1 

4  35.4 

9.04668 

95204 

255 

4.39  ; 

2J     3    8.4 

141 

7    3  29.02 

4  16.19 

24    1  40.9 

0  27.8 

9.04632 

95384 

257 

4.39  i 

22    3    7.1 

142 

7    6    9.15 

6  56038 

23  57  26.7 

66  10.1 

9.04596 

95554 

259 

4.39 

23    3    5.8 

143 

7    8  49.15 

9  36.84 

23  53    2.6 

61  42.5 

9.04556 

95717 

2.61 

4.38  1 

24    3    4.5 

144 

7  11  29.02 

12  16.95 

23  48  28.5 

47    4.9 

9.04517 

95^73 

2.63 

4.38  ' 

25    3    3.3 

145 

7  14    8.73 

14  56.91 

23  43  44.6 

42  17.5 

9.04475 

9.3023 

2.64 

4.38 ; 

26    3    2.0 

146 

7  16  48.28 

17  36.70 

23  38  50.8 

37  205 

9.04430 

9.3168 

265 

4.38  , 

27    3    0.7 

147 

7  19  27.66 

20  16.32 

23  33  47.3 

32  13.1 

9.04383 

9.3307 

2.66 

4.37 

28    2  59.4 

148 

7  22    6.86 

22  55.75 

23  28  34.0 

26  56.3 

9.04334 

9.3442 

•2.67 

4.37  ' 

29    2  58.1 

146 

7  24  45.89 

25  35.02 

23  23  11.0 

21  29.8 

9.04284 

9.3571 

2.68 

4.36 

30    2  56.9 

150 

7  27  24.73 

28  14.09 

23  17  38.5 

15  53.7 

9.04232 

9.3697 

2.69 

4.36 

31    2  55.6 

151 

7  30    3.37 

30  52.96 

23  11  56.4 

10    7.9 

9.04178 

9.3819 

2.70 

4.36 

June  1    2  54.3 

152 

7  32  41.81 

33  31.63 

23    6    4.7 

4  12.5 

9.04123 

9.3937 

2.71 

4.36  ' 

2    2  53.0 

153 

7  35  20.05 

36  10.10 

22  60    3.4 

68    7.5 

9.04068 

9.4052 

2.72 

4.35 

3    2  51.7 

154 

7  37  58.09 

38  48.37 

22  53  52.5 

61  53.0 

9.04011 

9.4163 

2.73 

4.36 

4    2  50.4 

155 

7  40  35.92 

41  26.43 

22  47  32.2 

45  29.0 

9.03956 

•9.4271 

2.74 

4.35  1 

5    2  49.1 

156 

7  43  13.55 

44    4i28 

22  41    2.6 

38  65.6 

9.03897 

9.4375 

2.75 

4.35  1 

6    2  47.8 

157 

7  45  50.97 

46  41.C2 

22  34  23.6 

32  12.9 

9.03840 

9.4476 

2.76 

4.34  { 

7  >46.5 

158 

7  48  28.18 

49  19.34 

22  27  35.3 

25  20.9 

9.03783 

9.4575 

2.77 

4.34 

8    2  45.2 

159 

7  51    5.18 

51  56.56 

22  20  37.7 

18  19.5 

9.03724 

9.4670 

2.78 

4.34 

9    2  43.9 

160 

7  53  41.97 

54  33.56 

22  13  31.0 

11    9.0 

9.03664 

9.4764 

2.78 

4^ 

10    2  42.6 

161 

7  56  18.54 

67  10.34 

22    6  155 

3  495 

9.03604 

9.4865 

2.78 

4.34 

11    2  41.3 

162 

7  58  54.89 

59  46.1)0 

21  58  50.5 

56  20.9 

9.03543 

9.4944 

2.78 

4.33  1 

12    2  30.9 

163 

8    1  31.02 

2  23.24 

21  51  16.6 

48  435 

9.03481 

9.6030 

2.77 

4.33 

13    2  38.5 

164 

8    4    6.92 

4  59.34 

21  43  33.8 

40  66.5 

9.03418 

9.6113 

2.76 

4.32  ' 

14    2  37i2 

165 

8    6  42.58 

7  35J21 

21  35  42.0 

33    0.9 

9.03353 

9.5194 

2.76 

4.32 

15    2  35.9 

166 

8    9  18.00 

10  10.82 

21  27  41.4 

24  56.4 

9.03286 

9.5272 

2.76 

4.32 

16    2  34.6 

167 

8  11  53.19 

12  46.21 

21  19  32.0 

16  435 

9.03220 

9.5349 

2.75 

4.31 

17    2  33i2 

168 

8  14  28.16 

15  21.37 

21  11  14.3 

8  21.6 

9.03152 

9.5423 

2.75 

4.31 

18    2  31.8 

169 

8  17    2.88 

17  56J^ 

20  62  48.1 

59  51J> 

9.03085 

9.5415 

2.74 

4.30 

19    2  30.5 

170 

8  19  37.36 

20  30.96 

20  54  13.5 

61  13.1 

9.03018 

9.5566 

2.75 

4.30 

20    2  29iJ 

171 

8  22  11.61 

23    5.40 

20  45  30.6 

42  26.3 

9.02949 

9.5636 

2.76 

4.30 

21    2  27.8 

172 

8  24  45.63 

25  39.60 

20  36  39.3 

33  315 

9.02879 

9.5704 

2,77 

459 

22    2  26.4 

173 

8  27  19.39 

28  13.55 

20  27  39.6 

24  27.7 

9.02808 

9.5770 

2.79 

459  i 

23    2  25.0 

174 

8  29  52.88 

30  47iJ3 

20  18  31.8 

15  16.0 

9.02734 

9.5835 

2.81 

459 

24    2  23.6 

'   175 

8  32  26.10 

33  20.62 

20    9  16.0 

6  66.3 

9.02660 

9A«8 

2.81 

459 

25    2  22.2 

176 

8  34  50.05 

35  53.75 

19  59  62.1 

66  28.6 

9.02585 

9.5960 

581 

45©; 

26    2  20.8 

177 

8  37  31.74 

38  26.62 

19  50  20.1 

46  52.8 

9.02510 

9.6020 

2.81 

457. 

27    2  19.4 

178 

8  40    4.17 

40  59J23 

19  40  40.3 

37    9.1 

9.02435 

9.6078 

2.81 

457 

28    2  18.0 

179 

8  42  36.34 

43  31.57 

19  30  52.8 

27  17.8 

9.02360 

9.6135 

2.81 

456 

29    2  166 

180 

8  45    8iK> 

46    3.65 

19  20  57.6 

17  18.8 

9.02285 

9.6191 

2.81 

456: 

30    2  15.2 

181 

8  47  39.90 

48  35.47 

19  10  54.9 

7  12.3 

9.02211 

9.G245 

2.81 

455! 

31    2  13.8 

182 

_8  50  lli» 

50    7.03 

+18  60  44.6 

66  585 

+9.02136  -9.6299 

-2.81 

-455 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 


MMnSoL 

trTlma 

Side- 
real 

ol 

UeridkBTnoiit. 

D»(0. 
d 

d 

h  m 

Juljr  1 

2  13.8 

182 

2 

2  12.4 

183 

3 

2  10.9 

184 

4 

2  9.5 

185 

5 

2  8.0 

186 

6 

2  6.6 

187 

7 

2  5.2 

188 

8 

2  3.8 

189 

9 

2  2.4 

190 

10 

2  0.9 

191 

11 

1  59.4 

192 

12 

1  57.9 

193 

13 

1  56.5 

194 

14 

1  55.0 

195 

15 

1  53.5 

196 

16 

1  52.0 

197 

17 

1  50.5 

198 

18 

1  49.1 

199 

19 

1  47.6 

200 

20 

1  46.1 

201 

21 

1  44  6 

202 

22 

1  43.1 

203 

23 

1  41.6 

204 

24 

1  40.1 

205 

25 

1  38.6 

206 

26 

1  37.1 

2o7 

27 

1  35.6 

208 

28 

1  34.1 

209 

29 

1  32.6 

210 

30 

1  31.1 

211 

31 

1  29.6 

212 

Aag.  1 

1  28.0 

213 

2 

1  26.5 

214 

3 

1  25.0 

215 

4 

1  23.5 

216 

5 

1  21.9 

217 

6 

1  20.3 

218 

7 

1  18.8 

219 

3 

1  17.3 

220 

9 

1  15.7 

221 

10 

1  14.1 

222 

11 

1  12.5 

223 

12 

1  11.0 

224 

13 

1  9.5 

225 

14 

1  7.9 

226 

15 

1  6.3 

227 

16 

1  4.7 

228 

17 

1  ZJi 

229 

18 

1  1.7 

230 

19 

1  0.1 

231 

20 

0  58.5 

232 

21 

0  56.9 

233 

22 

0  55.4 

234 

23 

0  53.8 

235 

24 

0  52.2 

236 

25 

0  50.6 

237 

26 

0  49.0 

238 

27 

0  47.5 

239 

28 

0  45.9 

240 

29 

0  44.3 

241 

30 

0  42.7 

242 

31 

0  41.1 

243 

Apparent 
.Right  Accensloii. 


At 
SidarealOh. 


h  m  ■ 
8  50  11.2C 
8  52  42.43 
8  55  13.31 

8  57  4394 

9  0  14.30 

9  2  44.40 
9  5  14.24 
9  7  43.84 
9  10  13.22 
9  12  42.37 

9  15  11.28 
9  17  39.96 
9  20  8.42 
9  22  36.65 
9  25  4.66 

9  27  32.44 
9  29  59.99 
9  32  27.30 
9  34  54.37 
9  37  21.21 

9  39  47.82 
9  42  14.19 
9  44  43.33 
9  47  6.24 
9  49  31.95 

9  51  57.46 
9  54  22.77 
9  56  47.88 
9  59  12.80 
10  1  37.53 

10  4  2.08 

10  6  26.45 

10  8  50.63 

10  11  14.62 

10  13  38.43 

10  16  -2.06 
10  18  25.54 
10  20  48.88 
10  23  12.08 
10  25  35.15 

10  27  58.08 
10  30  20.88 
10  32  43.55 
10  35  6.08 
10  37  28.48 

10  39  50.76 
10  42  12.93 
10  44  34.98 
10  46  56.93 
10  49  18.79 

10  51  40.56 
10  54  2J24 
10  56  23.82 

10  58  45.31 

11  1  6.73 

11  3  28.08 

11  5  49.38 

11  8  10.64 

11  10  31.85 

11  12  53.01 

11  15  14.12 
11  17  35.18 


At 

Transit. 


Apparent  Declination. 


Oh. 


m  ■ 
50  7.03 
53  38.33 

56  9.36 

58  40.15 

1  10.67 

3  40.93 
6  1093 

8  43.72 

11  10.27 

13  39.60 

16  869 

18  37.54 
21  6.16 

23  34.56 
26  2.73 

28  30.66 

30  58.37 
33  25.84 

35  53.07 
38  20.06 

40  46.82 
43  13.35 
45  39.65 
48  5.73 
50  31.60 

52  57.27 
55  22.74 

57  48.02 
60  13.11 

2  38.01 

6  2.72 

7  27.25 

9  51.60 

12  15.76 

14  39.74 

17  3.54 

19  27.19 
21  50.70 

24  14.08 
26  37.33 

29  0.44 

31  23.42 
33  46.26 

36  8.97 
38  31.56 

40  54.02 

41  16.37 
45  38.61 
48  0.75 
50  22.80 

52  44.76 
55  6.62 
57  28.39 

59  50.08 
2  11.70 

4  33.26 
6  54.77 
9  16.23 

11  37.65 

13  59.02 

16  20.35   5  50  25.2 

18  41.64  +  5  35  7.9 


O        It        I 

+18  60  44.6 
18  50  26.8 
18  40  1.6 
18  29  29.0 
18  18  49.0 

18  8  1.7 

17  67  7.3 

17  46  5.8 

17  34  57.6 

17  23  42.5 

17  12  20.6 
16  60  51.9 
16  49  16.5 
16  37  34.4 
16  25  45i) 

16  13  51.0 

15  61  49.9 

15  49  42.7 

15  37  29.4 

15  25  9.9 

15  12  44.3 
14  60  12.9 
14  47  35.8 
14  34  53.1 
14  22  4.9 

14  9  11.1 
13  56  11.8 
13  43  7.1 
13  29  57.2 
13  26  42.1 

12  63  22.1 
12  49  57.0 
12  36  27.0 
12  22  52.0 
12  9  12.2 

11  55  27.6 
11  41  38.3 
11  27  44.4 
11  13  46.0 
10  59  43J2 

10  45  36.1 

10  31  24  8 

10  17  9.3 

9  62  49.6 

9  48  26.1 

9  33  58.8 
9  19  27.7 
8  64  52.9 
8  50  14.4 
8  35  32.4 

8  20  47.1 
7  65  58.5 
7  51  6.6 
7  36  11.4 
7  21  13.3 

6  66  12.2 

6  51  8.2 
6  36  1.4 
6  20  52.0 
5  65  39.9 


At 

Truisit. 


5d54'5 
46  36.7 

36  7.7 
25  31J2 
24  47.4 

3  56.3 

52  57.0 

41  52.0 
30  40.1 

19  21.3 

7  55.7 

56  23.3 
44  44J2 

32  58  4 
21  6.2 

9  7.6 

57  2.8 
44  51.9 
32  34.8 

20  11.6 

7  42.4 

55  7.3 

42  26.6 

29  40.3 

16  48.4 

3  51.1 
50  48.3 

37  40.1 

24  26.7 

21  8.1 

57  44.6 
44  16.1 

30  42.6 

17  4.3 
3  21.1 

49  33:1 

35  40.5 

21  43.3 

7  41.5 

53  35.3 

39  25.0 

25  10.5 
10  51.8 

56  29.0 

42  2.3 

27  31.8 

12  57.6 

58  19.6 

43  38.1 

28  53J2 

14  4.9 

59  13.3 

44  18.5 

29  20.5 
14  19.5 

59  15.5 
44  8.8 
28  59.2 

13  47.1 
58  32.3 

43  14  8 
27  54.8 


Lo(?  Coefficient  of  I 
in  Bidereej  Uinoteik 


InBJL. 


+9.02136 
9i)2062 
9i)1987 
9.01913 
9i)1839 

9.01767 
9.01695 
9.01625 
9.01558 
9.01491 

9.01424 
9.01357 
9.01290 
9.01223 
9.01156 

9.01089 
9.01021 
9.00953 
9.00884 
9.00815 

9.00746 
9.0C679 
9.00612 
•9.0C548 
9.00484 

9.00423 
9.00363 
9.00305 
9.00249 
9.00193 

9.00137 
9.00081 
9.00025 
8.99970 
8.99916 

8i)9866 
8.99822 
8.99780 
8.99739 
8.99698 

8.99657 
8.99617 
8.99577 
8.99537 
8^)9498 

8Sm6Q 
8.99427 
8.99395 
8.99365 
8.99336 

8.99308 
8.99280 
8.99253 
8.9^228 
a992(:6 

8.99186 
a99170 
8.99155 
8.99140 
8.99127 

8.99113 

+8.99104 


In  Dee. 


InB.A. 


-9.( 
9.6351 
9.6403 
9.6454 
9.6503 

9.6552 
9.6599 
•9.6644 
9.6688 
9.6732 

9.6776 
9.6818 
9.6860 
9.6900 
9.6940 

9.6078 
9.7015 
9.7052 
9.7088 
9.7124 

9.7159 
9.7192 
9.7224 
9.7256 
9.7287 

9.7318 
9.7349 
9.7378 
9.7406 
9.7434 

9.7462 
9.7489 
9.7515 
9.7541 
9.7567 

9.7592 
9.7616 
9.7640 
9.7663 
9.7685 

9.7707 
9.7729 
9.7750 
9.7770 
9.7789 

9.7808 
9.7827 
9.7845 
9.7863 
9.7880 

9.7896 
9.7912 
9.7028 
9.7943 
9.7957 

9.7971 
9.7985 
9.7998 
9.8011 
9.8024 

9.6036 

-9.8048 


Log  Coefficient 

of  12.  I 


In  Dec. 


-2.81 
2.81 
2.81 
2.79 
2.77 

2.75 
2.72 
•2.72 
2.72 
2.73 

2.73 
2.74 
2.74 
2.74 
2.75 

2.75 
2.76 
2.76 
2.75 
2.74 

2.73 
2.72 
2.72 
2.71 

2.70 

2.69 
2.68 
2.67 
2.66 
2.65 

2.64 
263 
2.61 
2.59 
2J57 

2.55 
2.53 
2.53 
2.52 
2.51 

2.50 
2.49 
2.47 
2.45 
2.43 

2.41 
2.38 
2.?.6 
2.34 
2.32 

2.30 
258 
2i25 
2.22 
2.19 

2.16 
2.13 

-2.08 


-455 
455. 
454 
4.24 
453 

4.22 
451 
451 
451 
4.20 

4.20 
4.19 
4.19 
4.18 
4.18 

4.17 
4.16 
4.16 
4.16 
4.15 

4.15 
4.14 
4.14 
4.13 
4.13 

4.12 
4.11 
4.11 
4.10 
4.10 
4.09 
4.08 
4.08 
4.07 
4.C6 

4.05 
4.04 
4.04 
4.03 
4.04 

4.01 
4.00 
3.99 
3.98 
3.07 

3.06 
3.05 
3.94 
3.93 
3.02 

3.91 
3.90 
3.89 

3.88 
3.88 

384 
3.82 
3.81 
3.80 
3.78 

3.76 
-3.74 


/ 
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Apparent 
Right  AKensioii. 

Appazent  DecUnation. 

LogCoefllcientof* 
inSderaal  Hinntea. 

LogOoeOdeM   1 
of*2.           Il 

MMn  Solar  Time 
of 

Side- 

MeridbnTniult. 

Date. 

At 

SideraalOh. 

At 
Tnuisit. 

At 
SIdenalOh. 

At 

Txaodt. 

InRJL 

In  Dee. 

InB^. 

In  Dee. 

1 

d     h    m 
Sept.  1    0  39.6 

d 
244 

h    m     ■ 
11  19  56.21 

m    I 
21     2.88 

^^\4\i5i 

1^3SS!6 

+8.99097 

-9.8059 

■    1 
-3.72 

2    0  38.0 

245 

11  22  nasi 

23  24.11 

4  64  26.2 

57    8.1 

8.99094 

9.8070 

3.70 

3    0  36.4 

246 

11  24  38i» 

25  45.34 

4  49    1.9 

41  41i2 

8.99095 

9.8080 

3.68 

4    0  34.8 

247 

11  26  5925 

28    6.59 

4  33  35.3 

26  12.2 

8.99097 

9.8090 

3.66 

5    0  33i2 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.        | 

Apparent 
Right  Ascension. 

Apparent  Declination. 

Log.  Coefficient  off 
in  ffldereal  Minatec 

Log.  OodkkBt  1 

Mean  Solar  TIqw 
of 

Side- 
real 

t 

Date. 

At 

Sidereal  Oh. 

At 

Transit. 

At 

SidcTMlOh. 

At 

Transit. 

InB.A. 

In  Deo. 

IaE.A. 

InDee. 

d      h    m 
Jan.  0  18  51^ 

d 
0 

h    m    ■ 
13  33  47.13 

m    s 
34    2.17 

-8°  2^    i'.7 

2:^28.0 

+85694 

-8.9969 

-3.08 

+3  JO 

1  18  48.0 

1 

13  34  13.66 

34  28.40 

8  28  29.0 

29  47.4 

8.2612 

8.9867 

3.06 

350  , 

2  18  44.5 

2 

13  34  39.67 

34  54.13 

8  30  46.6 

32    3.4 

8.^22 

8.9754 

3.09 

3.90' 

3  18  41.0 

3 

13  35    5.14 

35  1939 

8  33    1.2 

34  16.1 

85430 

8.9651 

3.09 

3.91 

4  18  37.5 

4 

13  35  30.06 

35  43.92 

8  35  12.5 

36  25.5 

85332 

8.9543 

3.10 

a9i 

5  18  34.0 

5 

13  35  54.44 

36    8.00 

8  37  20.5 

38  31.5 

85238 

8.9427 

3.11 

3.92 

6  18  30.4 

6 

13  36  18J28 

36  31.53 

8  39  25.0 

40  34.1 

8.2138 

8.9304 

3.12 

352 

7  18  26.8 

7 

13  36  41.56 

36  54.50 

8  41  26.0 

42  335 

8.2033 

8.9182 

3.12 

3.93. 

8  18  23.2 

8 

13  37    4J38 

37  16.90 

8  43  23.6 

44  28.8 

8.1924 

8.9053 

3.13 

3.93 

9  18  19.7 

9 

13  37  26.43 

37  38.73 

8  45  17.6 

46  20.9 

8.1813 
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23  48.00 

24  21.09 
24  54.60 

7  27  24.0 
7  30  48.1 
7  34  14.4 
7  37  42.7 
7  41  1313 

28  17.7 
31  43.1 
35  10.6 
38  40.3 
42  12.0 

8.3438 
8.3496 
8.3552 
8.3607 
8.3662 

9.1491 
9.1538 
9.1582 
9.1625 
9.1669 

3.01 
3.00 
3.00 
2.99 
2.99 

3.72 
3.71 
3.70 
3.69 
3.68 

.     15 
16 
17 

18 
19 

3  50.4 
3  47.1 
3  43.7 
3  40.4 
3  37.0 

227 

228 
229 
230 
231 

13  25    9.50 
13  25  43.59 
13  26  18.07 
13  26  52.95 
13  27  28iS 

25  28.52 

26  2.84 

26  37.56 

27  12.67 
27  48.17 

7  44  46.0 
7  48  20.6 
7  51  57.1 
7  55  35.6 
7  59  16.0 

45  45.7 
49  21.4 
52  59.1 
56  38.8 
0  20.3 

8.3715 
8.3766 
8.3817 
8.3866 
8.3915 

9.1712 
9.1752 
9.1791 
9.1828 
9.1866 

2.98 
2.98 
2.97 
2.97 
2i)6 

3.68 
3.67 
3.66 
3.65 
3.64 

-20 
21 
22 
23 
24 

3  33.7 
3  30.4 
3  27.0 
3  23.7 
3  20.4 

232 

233 
284 
235 
286 

13  28    3.87 
13  28  39.91 
13  29  16.32 
13  29  53.09 
13  30  30i32 

28  24.05 

29  0.31 

29  36.93 

30  13.92 
30  51.27 

8    2  58.3 
8    6  42.3 
8  10  28.1 
8  14  15.6 

8  18    4.8 

4    3.6 

7  48.7 

11  35.6 

15  24iJ 

19  14.5 

8.3959 
8.4005 
8.4050 
8.4002 
8.4133 

9.1901 
9.1935 
9.1C60 
9i»01 
9i»33 

2.1)6 
2.95 
2.95 
2.94 
2.93 

3.63 
3.62 
3.61 
3.60 
3.59 

25 
26 
27 
28 

29 

3  17.1 
3  13.8 
3  10.5 
3    7.2 
3    3.9 

287 
238 
289 
240 
241 

13  31    7.70 
13  31  35.53 
13  32  23.70 
13  33    2i22 
13  33  41.08 

31  28.97 

32  7.01 

32  45.39 

33  24.12 

34  3.19 

8  21  55.7 
8  25  48.1 
6  29  42.1 
8  33  37.5 
8  37  34.4 

23    6.3 
26  59.7 
30  54.6 
34  51.0 
38  48.8 

8.4174 
8.4214 
8.4254 
8.4292 
8.4329 

9J2C63 
9J2094 
9.2121 
9i2149 
9J2174 

2.93 
2.92 
2.92 
2.91 
2.90 

3.58 
3.57 
3.56 
3.55 
3.53 

30 
31 

3    0.6 
2  57.4 

242 
243 

13  34  20J27 
13  34  59.78 

34  42.58 
35J2J» 

8  41  32.8 
-8  45  32.5 

42  48.1 

46  48.8 

8.4365 

+fl.4401 

9.2200 
-9.2225 

2.90 

+2.89 

3.52 
-3.51 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.        | 

Apparent        • 
Bight  Aacenaton. 

Log.Coeflldentofi 
In  Sideraal  Mlnatea. 

Lof.Coeaei«it 
of  12. 

Moan  Solar  Time 
of 

Side- 
real 

1 

Meridkn  Trmiuit. 

Date. 

At 

8lden«l(tti. 

At 

Transit. 

At 

SidnealOh. 

At 

Traniit. 

InR^ 

In  Dae. 

InRJL. 

In  Dee. 

d 
Septl 

h    m 
2  54.1 

d 
244 

h     m     • 
13  35  39.61 

m    • 
13    2.32 

-§44zS.6 

50  5i'.9 

+8.4436 

-95250 

+2.68 

-350 

2 

2  50.8 

245 

13  36  19.76 

36  42.67 

8  53  36.1 

54  54.3 

8.4470 

95274 

2.88 

3.49 

3 

2  47.6 

246 

13  37    0S& 

37  23.33 

8  57  39.9 

58  59.0 

8.4503 

9.2297 

2.87 

3.46  1 

4 

2  44.3 

247 

13  37  41.00 

38    4.31 

9    1  45.0 

4    4.9 

8.4536 

95319 

2.87 

3.47  , 

5 

2  41.1 

248 

13  38  22.09 

38  45.50 

9    5  51.3 

8  11.9 

8.4569 

9.2339 

2.86 

3.46  1 

6 

2  37.8 

249 

13  39    3.48 

39  27.16 

9    9  58.7 

11  20.0 

8.4600 

95361 

2.86 

3.45 

7 

2  34.6 

^0 

13  39  45.16 

40    9.03 

9  14    75 

16  29.3 

8.4631 

95382 

2.85 

3.44 

8 

2  31.4 

251 

13  40  27.14 

40  51.20 

9  18  16.8 

20  39.8 

8.4661 

95400 

2.64 

3.42  1 

9 

2  28.1 

252 

13  41    9.41 

41  33.66 

9  22  27.6 

24  51.4 

8.4691 

95420 

2.84 

3.41  1 

10 

2  24.9 

253 

13  41  51.97 

42  16.40 

9  26  39.5 

29    4.0 

8.4720 

95437 

2.83 

3.40  1 

11 

2  21.7 

254 

13  42  34.61 

42  59.41 

9  30  52.4 

33  17.5 

8.4748 

9.2452 

2.82 

3.38  1 

12 

2  18.5 

255 

13  43  17.92 

43  42.70 

9  35    65 

37  31.9 

8.4775 

95467 

2.81 

3.36 

13 

2  15.3 

256 

13  44    1.30 

44  26.26 

9  39  20.9 

41  47.3 

8.4802 

95483 

2.80 

3.34 

U 

2  12.1 

257 

13  44  44.95 

45  10.08 

9  43  36.5 

46    3.5 

8.4829 

95498 

2.80 

3.32 

15 

2    8.9 

258 

13  45  28.86 

45  54.15 

9  47  52.9 

50  20.6 

8.4854 

95512 

2.79 

3.30  1 

16 

2    5.7 

259 

13  46  13.02 

46*38.48 

9  52  105 

54  38.3 

8.4878 

95525 

2.78 

3.2R 

17 

2    2.5 

260 

13  46  57.42 

47  23.05 

9  56  285 

58  56.7 

8.4903 

95537 

2.77 

356  1 

18 

1  59.3 

261 

13  47  42.07 

48    7.87 

10    0  46.9 

2  15.9 

8.4926 

9.2549 

2.76 

353 

19 

1  56.1 

262 

13  48  26.97 

48  52.93 

10    5    65 

7  35.8 

8.4949 

95561 

2.75 

350  , 

20 

1  53.0 

263 

13  49  12.10 

49  38.21 

10    9  265 

11  56.3 

8.4971 

95571 

2.74 

3J7 

21 

1  49.8 

264 

13  49  57.46 

50  23.72 

10  13  46.8 

16  17.4 

8.4994 

95581 

2,73 

3.14 

22 

1  46.6 

265 

13  50  43.05 

51    9.45 

10  18    8.0 

20  39.0 

8.5016 

95589 

2.72 

3.11  ' 

23 

1  43.4 

266 

13  51  28.85 

51  55.40 

10  22  29.7 

25    1.1 

8.5035 

95597 

2.71 

3.07  1 

24 

1  40.3 

267 

13  52  14.87 

52  41.56 

10  26  51.9 

29  23.7 

8.5066 

95606 

2.70 

3.03 

25 

1  37.1 

268 

13  53    1.10 

53  27.93 

10  31  14.5 

33  46.7 

8.5075 

95612 

2.69 

-5.98 

26 

1  33.9 

269 

13  53  47.53 

54  14.50 

10  35  37.6 

38  105 

85094 

95619 

2.68 

27 

1  30.8 

270 

13  54  34.16 

56    1.27 

10  40    1.1 

42  34.0 

85112 

95626 

2.67 

28 

1  27.6 

271 

13  55  20.98 

55  48.23 

10  44  24.9 

46  585 

8.5130 

9.2632 

2.66 

29 

1  24.5 

272 

13  56    8.00 

56  35.39 

10  48  49.1 

61  22.7 

85148 

9.2637 

2.65 

30 

1  21.3 

273 

13  56  55J21 

57  22.74 

10  53  13.6 

55  47.4 

85165 

95642 

254 

Oct.  1 

1  185 

274 

13  57  42.61 

58  1057 

10  57  38.3 

59  12.4 

85182 

95645 

2.63 

2 

1  15.1 

275 

13  58  30.19 

58  57.98 

11    1    35 

4  37.6 

85198 

95648 

2.62 

3 

1  11.9 

276 

13  59  17.95 

59  45.87 

11    6  28.4 

9    3.0 

8.5214 

95651 

2.60 

4 

1    8.8 

277 

14    0    5.88 

0  33.93 

11  10  53.7 

13  28.6 

8.5229 

95655 

259 

5 

1    5.7 

278 

14    0  53.98 

1  22.16 

11  15  195 

17  54.3 

85244 

95656 

258 

6 

1    2.5 

279 

14    1  42i25 

2  10.56 

11  19  44.8 

22  20.1 

85259 

95656 

256 

7 

0  59.4 

280 

14    2  30.60 

2  59.12 

11  24  10.5 

26  45.9 

8.5274 

95659 

255 

8 

0  56.3 

281 

14    3  19J29 

3  47.83 

11  28  365 

31  11.7 

8.5288 

95659 

253 

9 

0  53.2 

282 

14    4    8.04 

4  36.69 

11  33    1.8 

35  37.4 

85302 

95658 

252 

10 

0  50.0 

283 

14    4  56.93 

5  25.70 

11  37  27.4 

39    3.1 

65314 

95656 

251 

11 

0  46.9 

284 

14    5  45.97 

6  14^ 

11  41  52.9 

44  38.7 

8.5328 

95655 

2.49 

12 

0  43.8 

285 

14    6  35.15 

7    4.14 

11  46  183 

48  54.3 

8.5340 

95653 

2.48 

13 

0  40.7 

286 

14    7  24.46 

7  53.55 

11  50  43.6 

53  19.7 

85350 

95651 

2.46 

14 

0  37.6 

287 

14    8  13.90 

8  43.09 

11  55    8.7 

57  44.9 

6.5362 

95648 

2.4& 

+2.93 

15 

0  34.5 

288 

14    9    3.46 

9  32.75 

11  59  33.6 

2    9.9 

8.5373 

95645 

2.43 

2.98 

16 

0  31.4 

289 

14    9  53.14 

10  22.52 

12    3  58.3 

5  34.6 

85383 

95642 

2.42 

ZJQU 

17 

0  28.3 

290 

14  10  42.93 

11  12.41 

12    8  22.8 

10  59.0 

8.5392 

95637 

2.40 

3.05 

18 

0  25iJ 

291 

14  11  32.83 

12    2.40 

12  12  46.9 

15  22.9 

8.5401 

95631 

2.38 

3.08 ; 

19 

0  22.1 

292 

14  12  22.83 

12  52.48 

12  17  10.5 

19  46.5 

8.5410 

95624 

2.37 

3.10  ; 

20 

0  19.0 

293 

14  13  12i)3 

13  42.66 

12  21  33.8 

25    9.8 

8.5417 

95618 

2.35 

ai2  1 

21 

0  15.9 

294 

14  14    3.12 

14  32.93 

12  25  56.7 

29  32.6 

8.5426 

9.2610 

2:xi 

^.14 

22 

0  12.8 

295 

14  14  53.40 

15  2359 

12  30  195 

33  54.9 

8.5434 

95604 

2.31 

3.15 

23 

0    9.7 

296 

14  15  43.76 

16  13.73 

12  34  415 

38  16.8 

6.5440 

95595 

259 

3.16 

24 

0    6.6 

297 

14  16  34i20 

17    454 

12  39    2.8 

42  385 

6.5446 

95587 

257 

3a8| 

25 

0    3.5 

298 

14  17  24.71 

17  54.83 

12  43  23.8 

45  59.0 

8.5452 

95577 

255 

350 

26 

0    0.4 

299 

14  18  15i» 

18  45.48 

12  47  445 

51  195 

8.5459 

95568 

252 

351  ' 

26  23  67.3 

300 

14  19    5.94 

19  36.19 

12  52    4.0 

65  38.9 

8.5465 

95558 

2.19 

352  . 

27  23  54.2 

301 

14  19  56.65 

20  26.96 

12  36  23.3 

59  58.0 

8.5470 

95547 

2.16 

353 

28  23  51.2 

302 

14  20  47.41 

21  17.79 

13    1  41.9 

4  16.4 

85474 

9.2537 

2.12 

355 

29  23  48.1 

303 

14  21  38.23 

22    8.67 

13    4  59.9 

8  34.1 

85478 

95525 

2.08 

356 

30  23  45.0 

304 

14  23  29.10 

22  59.60 

13    9  175 

12  51.1 

8.5483 

95513 

2,03 

327  i 

31  23  41.9 

305 

14  23  20.02 

23  6057 

-13  13  33.7 

16    7.3 

+8^5486 

-95500 

J-1.96jf358  j 

JUPITER,    1863. 


359 


FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.        | 

M«n  Solar  Time 
of 

Sid*- 
real 

Right  AfloeiMloii. 

Appai«nt  Deelinatioii. 

Loff.  Coefficient  oft 
in  Sldeiml  MinoteA. 

Lof.  Coefficient 
ofr. 

Meridian  Trandt. 

Date. 

At 

SidmalOh. 

At 

TcaDBit. 

At 
SIderaalOh. 

At 

Traniit. 

InlUA. 

In  Dee. 

InR.A. 

In  Dee. 

d      h    m 
Not.  1  23  38.8 

d 
306 

h    m     • 
14  24  10.97 

24*41*58 

-iSliA^JB 

20  2i'.7 

+8.5489 

-95491 

+359 

2  23  35.7 

307 

14  25    1.96 

25  32.62 

13  22    4.5 

24  37.4 

8.5493 

95473 

3.31 

8  23  32.7 

308 

14  25  52.98 

26  23.69 

13  26  18.6 

28  51iJ 

8.5495 

9.2469 

3.32 

4  23  29.6 

309 

14  26  44.03 

27  14.79 

13  30  31.9 

33    4J2 

8.5497 

95446 

333 

5  23  26.5 

310 

14  27  35.10 

28    BM 

13  34  44.4 

37  16.3 

8.5499 

9.2430 

3.34 

6  23  23.4 

311 

14  28  26i» 

28  57.04 

13  38  560 

41  27J> 

8.5500 

95415 

3.35 

7  23  20.3 

312 

14  29  17.31 

29  48.17 

13  43    6.6 

45  37,7 

8.5501 

95398 

3.37 

8  23  17.3 

313 

14  30    8.42 

30  39.30 

13  47  16.3 

49  47.0 

8.5500 

95382 

3.38 

9  23  14J2 

314 

14  30  59.52 

31  30.43 

13  51  25.1 

53  55.2 

8.5500 

9.2366 

3.39 

10  23  11.1 

315 

14  31  50.61 

32  21.55 

13  55  32.7 

58    2.4 

8.5499 

95347 

3.40 

11  23    8.0 

316 

14  32  41.69 

33  12.65 

13  59  39.3 

2    8.5 

8.5496 

95329 

3.41 

12  23    4.9 

317 

14  33  32.75 

34    3.73 

14    3  44.9 

6  13.5 

8.5496 

95310 

3.42 

13  23    1.8 

318 

14  34  23.79 

34  54.78 

14    7  49.5 

10  17.5 

8.5494 

95290 

3.43 

14  22  58.8 

319 

14  35  14.80 

35  45.80 

14  11  52.9 

14  20.4 

8.5491 

9.2270 

-1.96 

3.44 

15  22  55.7 

320 

14  36    5.77 

36  36.78 

14  15  5&J2 

18  22.1 

8.5487 

95248 

2.03 

3.46 

16  22  52.6 

321 

14  36  56.70 

37  27.71 

14  19  56.3 

22  22.6 

8.5483 

95227 

2.08 

3.46 

17  22  49.5 

322 

14  37  47.58 

38  18J>9 

14  23  56.2 

26  21.8 

8.5479 

952C6 

2.12 

3.47 

18  22  46.4 

323 

14  38  38.41 

39    9.42 

14  27  54.9 

30  19.8 

8.5475 

05182 

2.16 

3.48 

19  22  43.3 

324 

14  39  29.19 

40    0.19 

14  31  52.3 

34  16.5 

8.5470 

95158 

2.19 

349 

20  22  40J2 

325 

14  40  19.91 

40  50.89 

14  35  48.3 

38  11.9 

8.5465 

9  2134 

252 

3.60 

21  22  37.1 

326 

14  41  10.55 

41  41.51 

14  39  43.1 

42    6.0 

8.5458 

9.2110 

2.25 

3.50 

22  22  34.0 

327 

14  42    1.11 

42  32.06 

14  43  36.5 

45  58.8 

8.5451 

95(^ 

258 

3.51 

23  22  30i) 

328 

14  42  51.60 

43  22.53 

14  47  28.6 

49  505 

8.5441 

95059 

2.31 

3.52 

24  22  27.9 

329 

14  43  42.01 

44  12.91 

14  51  19.3 

53  405 

8.5436 

9.2033 

2.34 

3.53 

25  22  24.8 

330 

14  44  32.32 

45    3.20 

14  55    8.6 

57  28.9 

8.5428 

95007 

2.36 

3.54 

26  22  21.7 

331 

14  45  22.54 

45  53.40 

14  58  56.6 

1  16.1 

8.5420 

9.1G76 

2.38 

3.54 

27  22  18.6 

332 

14  46  12.67 

46  43.49 

15    2  43.1 

5    1.9 

8.5413 

9.1961 

2.41 

3.56 

28  22  15.5 

333 

14  47    2.70 

47  33.47 

15    6  28J2 

8  46.2 

8.5403 

9.1924 

2.43 

3.56 

29  22  12.4 

334 

14  47  52.62 

48  23.44 

15  10  11.8 

12  29.0 

8.53f3 

9.18r5 

2.46 

3.67 

.     30  22    9.3 

335 

14  48  42.42 

49  13.09 

15  13  53.9 

16  10.3 

8.5384 

9.1fe66 

2.48 

3.58 

Dec.  1  22    eSl 

336 

14  49  32.09 

50    2,72 

15  17  34.4 

19  50.0 

8.5372 

9.1836 

2.50 

3.58 

2  22    3.0 

337 

14  50  21.64 

50  52.22 

15  20  13.4 

23  285 

8.5360 

9.1807 

2.53 

3.59 

3  21  59.9 

338 

14  51  11.06 

51  41.58 

15  24  50.9 

27    4.8 

8.5348 

9.1775 

2.66 

3.59 

4  21  56.8 

339 

14  52    0.33 

52  30.79 

IB2S2S3 
15  32    n 

30  39.8 

8.53:i6 

9.1742 

2.67 

3.60 

5  21  53.7 

340 

14  52  49.46 

53  19.85 

34  135 

8.5322 

9.1710 

2.59 

3.60 

6  21  50.6 

341 

14  53  38.44 

54    8.76 

15  35  33.7 

37  44.9 
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+1.68 

3.07 

27  11  50.3 

86 

12  10  53.56 

10  44.89 

1  39  37JJ 

40  33.9 

8.0745 

8.891 

1.86 

3.11 

28  11  46.1 

87 

12  10  36.48 

10  27.83 

1  41  28.9 

42  25.3 

8.0736 

8.888 

1.99 

3.15  i 

29  11  41.9 

88 

12  10  19.44 

10  10.82 

1  43  19.9 

44  16.0 

8.0723 

8.886 

2.08 

3.18 

30  11  37.6 

89 

12  10    2.46 

9  53.87 

1  45  10.3 

46    6.0 

8.0708 

8.883 

2.16 

352 

31  11  33.4 

90 

12    9  45.54 

9  36.99 

1  47    0.0 

47  555 

8.C691 

6.880 

253 

355  1 

Apr.  1  11  295 

91 

12    9  28.69 

9  20.18 

1  48  48.9 

49  43.6 

8.0672 

8.877 

259 

3.28  ! 

2  11  25.0 

92 

12    9  11.92 

9    3.46 

1  50  36.9 

51  315 

8.0650 

8.873 

2.34 

3.31  , 

3  11  20.8 

93 

12    8  55.24 

8  46.83 

1  52  24.0 

53  17.9 

8.0627 

8.870 

2.38 

3.34 

4  11  16.6 

94 

12    8  38.65 

8  30.30 

1  54  105 

55    3.6 

8.1;602 

8.866 

2.41 

3.37 

5.11  12.4 

95 

12    8  22.16 

8  13.87 

1  55  55.4 

56  485 

8.0574 

8.861 

2.44 

3.40 

6  11    8.2 

96 

12    8    5.78 

7  57.55 

1  57  39.4 

58  31.6 

8.0544 

8.856 

2.47 

3.42 

7  11    4.0 

97 

12    7  49.52 

7  41.36 

1  59  22.3 

60  13.9 

8.0510 

8.851 

2.50 

3.44 

8  10  59.8 

98 

12    7  33.39 

7  25.30 

2    1    4.0 

1  54.9 

8.0474 

8.846 

2.53 

3.46 

9  10  55.6 

99 

12    7  17.40 

7    9.38 

2    2  44.5 

3  34.7 

8.0436 

8.841 

2.56 

3.48 

10  10  51.4 

100 

12    7    1.55 

6  53.61 

2    4  237 

5  135 

8.0395 

8.835 

2.58 

3.50 

11  10  47.2 

101 

12    6  45.86 

6  38.00 

2    6    1.6 

6  50.4 

8.0350 

8.829 

2.60 

352 

12  10  43.0 

102 

12    6  30.33 

6  22.56 

2    7  38.1 

8  265 

8.0306 

8.823 

2.62 

3.54 

13  10  38.8 

103 

12    6  14.96 

6    7.29 

2    9  13.1 

10    0.4 

6.0258 

8.816 

2.64 

3.56 

14  10  34.6 

104 

12    5  59.77 

5  52.19 

2  10  46.7 

11  33.1 

8.0206 

8.809 

2.66 

3.58 

15  10  30.4 

105 

12    5  44.76 

5  37.28 

2  12  18.7 

13    4.3 

8.0151 

8.802 

2.68 

3.59 

16  10  26.3 

106 

12    5  29.95 

5  22.57 

2  13  49.1 

14  33i> 

8.0091 

8.794 

2.69 

3.60 

17  10  22.1 

107 

12    5  15.35 

5    8.07 

2  15  17.9 

16    1.9 

8.0029 

8.786 

2.71 

3.61 

18  10  17.9 

108 

12    5    0.96 

4  53.79 

2  16  45.0 

17  285 

7.9965 

8.777 

2.72 

3.62 

19  10  13.8 

109 

12    4  46.78 

4  39.73 

2  18  10.4 

18  52.7 

7.9899 

8.769 

2.74 

3.63 

20  10    9.6 

110 

12    4  32.83 

4  25.90 

2  19  34.1 

20  15.5 

7.9626 

8.760 

2.75 

3.64 

21  10    5.4 

111 

12    4  19.11 

4  12.30 

2  20  56.0 

21  36.5 

7.9753 

8.750 

2.77 

3.65 

22  10    1.3 

112 

12    4    5.62 

3  58.94 

2  22  16.0 

22  55.6 

7.9676 

8.740 

2.79 

3.66 

23    9  57.1 

113 

12    3  52.38 

3  45.83 

2  23  34.1 

24  12.7 

7.9592 

8.729 

2.80 

3.66 

24    9  53.0 

114 

12    3  39.40 

3  32.98 

2  24  50.3 

25  27.8 

7.9505 

8.718 

2.81 

3.67 

25    9  48.8 

115 

12    3  26.68 

3  20.39 

2  26    4.5 

26  41.0 

7.9417 

8.706 

2.62 

3.68 

26    9  44.7 

116 

12    3  14i22 

3    8.07 

2  27  16.7 

27  52.3 

7.9324 

8.694 

2.83 

3.69 

27    9  40.6 

117 

12    3    2.03 

2  56.02 

2  28  27.0 

29    1.6 

7.1)226 

8.082 

2.84 

3.69 

28    9  36.4 

118 

12    2  50.12 

2  44.25 

2  29  35.3 

30    8.8 

7.9124 

8.669 

2.84 

3.70 

29    9  32.3 

119 

12    2  38.49 

2  32.77 

2  30  41.5 

31  13.9 

7.9018 

8.656 

2.85 

3.70 

30    9  28iJ 

120 

12    2  27.15 

2  21.57 

2  31  45.6 

32  16.9 

7.8909 

8.641 

2.85 

3.71 

31    9  24.1 

121 

12    2  16.09 

2  10.66 

+  2  32  47.6 

33  17.8 

-7.8797 

+8.626 

+2.85 

-3.71 

46 
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M«n  Solar  Time 

of 
M«ridlMiTnDsit. 

Slde- 
nMd 
Date. 

Apparent 
Right  Ascensioa. 

AppareDt  I>ecliiiatkm. 

LogCoefflclentofl 
inSldenalMinutaii. 

LogCoeffldeni   11 
ofr.         || 

At 

SidenalOh. 

At 

Tiaosit. 

At 

SidWfMiOli. 

At 

fraodt. 

InlUA. 

In  Dec 

InR.A. 

1 
In  Dee. 

d 
May  1 
2 
3 
4 
5 

h    m 
9  24.1 
9  20.0 
9  15.9 
9  11.8 
9    7.7 

d 
121 
122 
123 
124 
125 

h    m     8 
12    2  16.09 
12    2    5.32 
12    1  54.84 
12    1  44.66 
12    1  34.80 

m    I 
2  10.66 
2    0.04 
I  49.71 
1  39.69 
1  29.98 

• 

+  S:d  47.6 

2  33  47.4 
2  34  45.0 
2  35  40.4 
2  36  33.6 

3d  if  8 

34  16J> 

35  13.0 

36  7.3 
36  59.4 

-7.8797 
7.8680 
7.8557 
7.8425 
7.8286 

+8.626 
8.610 
8.594 
8.576 

8.558 

+2J5 
2.86 
2.86 
2i<7 
2.87 

-aTi  ' 

3.71  : 

3.72  ' 
3.72 
a73 

6 

7 

6 

9 

10 

9    3.6 
8  59.5 
8  55.4 
8  51.4 
8  47.3 

126 
127 
128 
129 
130 

12    1  25.25 
12    1  16.02 
12    1    7.11 
12    0  58.53 
12    0  50.27 

1  20.59 
1  11.52 
1    2.77 
0  54.35 
0  46.26 

2  37  24.6 
2  38  13.3 
^  38  59.7 
2  39  43.8 
2  40  25.6 

37  49i3 

38  36.7 

39  22.0 

40  5.0 
40  45.6 

7.8143 
7.7992 
7.7fc^ 
7.7669 
7.7499 

8.539 
8.519 
8.497 
8.475 
8.451 

2.88 
288 
2,89 
2.90 
2.90 

3.73  1 
3.73 

3.74  1 

3.74  . 

3.75  I 

11 
12 
13 
14 
15 

8  43.2 
8  39.2 
8  35.1 
8  31.1 
8  27.0 

131 
132 
133 
134 
135 

12    0  42.34 
12    0  34.75 
12    0  27.50 
12    0  20.60 
12    0  14.04 

D  38.50 
0  31.08 
0  24.00 
0  17.27 

0  10.89 

2  41    5.1 
2  41  42.2 
2  42  17.0 
2  42  49.4 
2  43  19.4 

41  23.9 

41  598 

42  33.4 

43  4.6 
43  33.4 

7.7315 
7.7120 
7.6914 
7.6607 
7.6468 

8.425 
8.397 
8.368 
8.336 
8.300 

2.91 
2.91 
2.92 
2.92 
2.93 

3.75  i 

3.75  ' 
3.76 

3.76  1 
3.76  ' 

16 
17 
18 
19. 
20 

8  23.0 
8  19.0 
8  14.9 
a  10.9 
8    6.9 

136 
137 
138 
139 
140 

12. 0    7.83 
11  60    1.96 
11  59  56.45 
11  59  51.30 
11  59  4651 

0    4.85 

59  59.16 

59  53.83 

•  59  48.86 

59  44.25 

2  43  46.9 
2  44  11.9 
2  44  34.5 
2  44  54.7 
2  45  12.4 

43  59.7 

44  23.5 

44  44.9 

45  3.9 
45  20.4 

7.&27 
7.5967 
7.5684 
7.5380 
7.5053 

9J261 
8.218 
8.172 
8.119 
8.058 

2.93 
2.93 
2M 
2.94 
2.94 

3.76  1 
3.77 
3.77 

3.77  ' 
3.77  1 

21 
22 
23 
24 
29 

8    2.9 
7  58.9 
7  54.9 
7  50.9 
7  46.9 

141 
142 
143 
144 
145 

11  59  42.08 
11  59  38.02 
11  59  34.32 
11  59  30.99 
11  59  28.02 

69  40.00 
59  36.12 
59  32.61 
59  29.46 
59  26.68 

2  45  27.6 
2  45  40.4 
2  45  50.8 
2  45  58.7 
2  46    4.1 

45  34.4 
45  46.0 

45  55.1 

46  1.7 
46    5.9 

7.4605 
7.4305 
7.3876 
7.3395 
7.2865 

7.988 
7.906 
7.803 
7.665 
7.460 

2.94 
2il6 
2.95 
2.95 
2.95 

3.78 
3.78 
3.78 
3.78  1 
3.78  ! 

26 
27 

2d 
29 
30 

7  43.0 
7  39.0 
7  35.1 
7  31.1 
7  27iJ 

146 
147 
148 

149 
150 

11  59  25.42 
11  59  23.19 
11  59  21.33 
11  59  19.84 
11  59  18.72 

59  24.27 
59  22.22 
59  20.54 
59  19.23 
59  18.29 

2  46    7.0 
2  46    7.4 
2  46    5.3 
2  46    0.8 
2  45  53.8 

46    7.6 
46    6.8 
46    8.5 
45  57.7 
45  49.4 

7i3246 
7.1523 
7.0657 
6.9572 
6.8124 

+7.050 

-6.771 

7.360 

7.601 

7.758 

2.95 
2.95 
2.95 
295 
2.95 

3.78 
3.78 
3.78  1 
3.78 
3.78 

31 

Jane  1 

2 

3 

4 

7  23.3 
7  19.3 
7  15.4 
7  11.5 
7    7.6 

151 
152 
153 
154 
155 

11  59  17.97 
11  59  17.59 
11  59  17.58 
11  59  17.93 
11  59  18.65 

59  17.72 
59  17.53 
59  17.71 
59  18.25 
59  19.16 

2  45  44.3 
2  45  32.4 
2  45  18.1 
2  45    1.3 
2  44  42 1 

45  38.7 
45  25.5 
45    9.9 
44  51.9 
44  31.5 

6.5937 

-6.1317 

+6.0721 

6.5700 

6.7983 

7.871 
7.959 
8.033 
8.097 
8.152 

2.95 
2.95 
2.95 
2.95 
2.95 

3.78 
3.77  ' 
3.77 
3.77  : 
3.77 

5 
6 

7 
8 
9 

7    3.7 
6  59.8 
6  55.9 
6  52.0 
6  48.1 

156 
157 
158 
159 
163 

11  59  19.74 
11  59  21.21 
11  59  23.05 
11  59  25.26 
11  59  27.83 

59  20.44 
59  22.09 
59  24.11 
59  26.50 
59  29.26 

.  2  44  20.4 
2  43  56.3 
2  43  29.7 
2  43    0.7 
2  42  29.3 

44    8.6 

43  43.3 
43  15.5 
42  45.3 
42  12.7 

6.9522 
7.0604 
7.1481 

7.2200 

7J3818 

8.201 
8.246 
8iW6 
8.322 
8.355 

2.96 
2.95 
2.95 
2i)5 
2i)5 

3.77 
3.77 
3.77 
3.77 
3.77  . 

10 
11 
12 
13 
14 

6  44.2 
6  40.3 
6  36.4 
6  32.6 
6  28.7 

161 
162 
163 
164 
165 

11  59  30.77 
11  59  34.08 
11  59  37.76 
11  59  41.80 
11  59  46J20 

59  32.39 

59  35.88 
59  39.74 
59  43.96 
59  48.55 

2  41  55.5 
2  41  19.3 
2  40  40.8 
2  39  59.9 
2  39  16.7 

41  37.7 
41    0.3 
40  20.6 
39  38.5 
38  54.1 

7.3365 
7.3651 
7.4282 
7.4670 
7.5030 

8.386 
8.414 
8.440 
8.465 
8.489 

2Ja5 
2S& 
2.94 
2.94 
2i>4 

3.76 
376 
a76 
3.76  . 
3-75 

15 
16 
17 
18 
19 

6  24.9 
6  21.1 
6  17Si 
6  13.4 
6    9.6 

166 
167 
168 
169 
170 

11  59  50.97 

11  59  56.11 

12  0    1.62 
12    0    7.49 
12    0  13.72 

59  53.50 

59  58.82 

0    4.51 

0  10.56 

0  16.97 

2  38  31.1 
2  37  43.1 
2  36  5».7 
2  36    0.0 
2  35    5i.O 

38    7.3 
37  18.1 
36  26.6 
35  32.7 
34  36.5 

7.5367 
7.5680 
7.5967 
7.6234 
7.6481 

8.512 
8.534 
8.554 
8i>73 
8.591 

2.94 
2.94 
2.94 
2.94 
2M 

3.75 
3,75 
3.74 
3.74  , 
a74 

20 
21 
22 
23 
24 

6    5.7 
6    1.9 
5  58.1 
5  54.3 
5  50.5 

171 
172 
173 
174 
175 

12    0  20.30 
12    0  27.24 
12    0  34.53 
12    0  42.17 
12    0  50.16 

0  23.73 
0  30.84 
0  38.31 
0  46.13 
0  54.29 

2  34    7.7 
2  33    8.1 
2  32    6.3 
2  31    2.3 
2  29  56.1 

33  38.1 
32  37.4 
31  34.5 
30  29.4 
29  22.1 

7.6716 
7.6938 
7.7147 
7.7346 
7.7533 

8.6oe 

8.626 
8.640 
8.655 
a670 

2.94 
2.93 
2.93 
2.93 
2.92 

3.73  1 
3.73 
3.78 
3.72  1 
3.72  1 

25 
26 
27 
28 
29 

5  46.7 
5  42.9 

5  39.1 

6  35.4 
5  31.6 

176 
177 

178 
179 
180 

12    0  58.49 
12    1    7.17 
12    1  16.20 
12    1  25.57 
12    1  35.27 

1    2.80 
1  11.65 
1  20.85 
1  30.39 
1  40i» 

2  28  47.7 
2  27  37.1 
2  26  24.3 
2  25    9.4 
2  23  52.4 

28  12.6 
27    0.9 
25  47.0 
24  31.0 
23  12.9 

7.7713 

7.7888 
7.8054 
7.8210 
7.8357 

a684 
a697 
8.710 
e.722 
8.734 

2.92 

2.93 
2i)l 
2.91 
2.91 

a.71 
3.71 
3.70  ' 
3.70  ' 
3.70 

30 
31 

5  2r.8 
5  24.1 

181 
182 

12    1  45.30 
12^1  55.67 

1  50.46 

2  1.00 

2  22  33.3 
+  2  21  12.1 

21  52.8 
20J50.6 

7.8502 
+7.8643 

-  a746 
-a757 

2.90 
+2.90 

3.69 
-3.69 
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Appareot 

LogOoeffletentofl 
in  Sidaraal  Uinatea. 

Lof  Coeffldent    1 
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d 
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At 
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At 

Trandt. 

At 
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At 
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I11R.A. 

In  Dee. 
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In  Dee. 

4 

Julj  1 

h    m 
5  24.1 

h    ra    • 
12    1  55.67 

m    8 
2    1.00 

+  1  21  lil 

20  2S.6 

+7.8643 

-8.757 

+2.90 

-3.69 

2 

5  20.3 

183 

12    2    6.37 

2  11.87 

2  19  48.9 

19    6.4 

7.8777 

8.767 

2.90 

3.68 

3 

5  166 

184 

12    2  17.40 

2  23.06 

2  18  23.7 

17  40.1 

7.8907 

8.777 

2.89 

3.68 

4 

5  12.8 

185 

12    2  28.76 

2  34.58 

2  16  56.4 

16  11.8 

7.9031 

8.788 

2.89 

3.67 

5 

5    9.1 

186 

12    2  40.44 

2  46.42 

2  15  27.1 

14  41.5 

7.9148 

8.797 

2.89 

3.67 

6 

5    5.4 

187 

12    2  52.43 

2  58.57 

2  13  55.8 

n    9.2 

7.9260 

8.807 

2.88 

3.67 

7 

5    1.6 

188 

12    3    4.73 

3  11.03 

2  12  22.5 

11  34.9 

7.9372 

8.816 

2.88 

3.66 

8 

4  57.9 

189 

12    3  17.35 

3  23.81 

2  10  47.3 

9  58.7 

7.9482 

8.852> 

2.87 

3.66 

9 

4  54i2 

190 

12    3  30i» 

3  36.91 

2    9  10.2 

8  20.6 

7.9587 

8.833 

2.87 

3.66 

10 

4  50.5 

191 

12    3  43.54 

3  50.31 

2    7  31.1 

6  40.5 

7.9687 

8.842 

2.87 

3.65 

11 

4  46.8 

192 

12    3  67.09 

4    4.01 

2    5  50.1 

4  58.5 

7.9784 

8.850 

2.86 

3.65 

12 

4  43.1 

193 

12    4  10.94 

4  18.02 

2    4    7iJ 

3  14.6 

7.9879 

8.858 

2.86 

3.64 

13 

4  39.4 

194 

12    4  25.10 

4  32.33 

2    2  22.4 

1  28.9 

7.9973 

8.866 

2.86 

3.64 

14 

4  35.7 

195 

12    4  39.56 

4  46.94 

1  60  35.8 

59  41.4 

8.0063 

8.873 

2.85 

3.63 

15 

4  32.0 

196 

12    4  54.32 

5    1.85 
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10  16.88 
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5  24    6.30 

24    9.70 

23  17  59.9 

18    2.9 

8.0204 

7.976 

-2.08     2.45 

28  22  55.4 

180 

5  24  21.38 

24  24.77 

23  18  13.5 

18  16.4 

8.0191 

7.972 

2.11      2.46 

29  22  51.7 

181 

5  24  36.40 

24  30.78 

23  18  26.9 

18  29.8 

8.0178 

7.r68 

2.14     2.46 

30  28  48.0 

182 

5  24  51.37 

24  54.74 

+23  18  40.1 

18  43.0 

+8.0160 

+7.n6a 

-2.17  -2,47 

URANUS,    1863. 
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FOR  WASfflNGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.        | 

Apparent 
Right  Ascension. 

Appartnt  DeeUuatioa. 

I^ffCoeflktentofl 

Lof  Coefficient 

Mmb  Solar  TliM 
of 

8id»- 
r«al 

KtaUkik  Tranalt. 

Dftte. 

At 

Sid«x«alOh. 

At 

Tnuisit. 

At 

8idai«al0h. 

Aft 

Ttaoait. 

laRJL 

In  Dee. 

InB.A. 

In  Dee. 

d     h    m 
July  1  22  44.3 

d 
183 

h    m     • 
5  25    6.27 

m    ■ 
25    9.63 

+2S  li'  52(5 

1^5^:1 

+8.0144 

+7.958 

-2.19 

-8.48 

2  22  40.6 

184 

5  25  21.13 

25  24.48,    23  19    6.2 

19    9.0 

8.0127 

7.953 

2iM) 

2.48 

3  22  96.9 

185 

5  25  35.93 

25  39.27 

23  19  19.0 

19  21.8 

8.0109 

7.948 

2.82 

2.49 

4  22  33J3 

186 

5  25  50.67 

25  54  00 

23  19  31.6 

19  34.4 

8.0090 

7.943 

2.23 

2.49 

6  22  29.6 

187 

6  26    5.34 

26    8.66 

23  19  44.1 

19  46.8 

8.0071 

7.938 

2J25 

2.50 

6  22  25.9 

188 

5  26  19.94 

26  23i35 

23  19  56.6 

19  69J3 

8.0050 

7.933 

2S6 

2.50 

7  22  22.2 

189 

5  26  34.47 

26  37.77 

23  20    8.6 

20  11.3 

6.0028 

7.928 

2J87 

2.50 

8  22  18.5 

190 

5  26  48.93 

26  52.21 

23  20  20.6 

90  23.3 

8.0005 

7.923 

2J» 

2.51 

9  22  14.8 

191 

5  27    3.31 

27    6.58 

23  20  32.6 

20  35i2 

7.9981 

7.918 

2.30 

2.61 

10  22  11.1 

192 

5  27  17.61 

27  20.86 

23  20  44.4 

20  47.0 

7.9957 

7.913 

8.82 

2.51 

11  22    7.4 

193 

6  27  31.82 

27  85.06 

23  20  56.1 

90  68.7 

7.9932 

7.908 

8.83 

2.51 

12  22    3.7 

194 

6  27  45.96 

27  49.18 

23  21    7.7 

21  10J2 

7.9906 

7.903 

8.34 

2.51 

13  22    0.0 

195 

6  28    0.03 

28    3iJ3 

23  21  19.2 

21  21.7 

7.9879 

7.896 

9.35 

2.51 

14  21  56.3 

196 

5  28  14.00 

28  17.18 

23  21  30.5 

21  33.0 

7.9851 

7.893 

2.36 

2.52 

15  21  52.6 

197 

6  28  27.87 

28  31.03 

23  21  41.7 

21  44iJ 

7.9822 

7.889 

2.87 

2.52 

16  21  48.0 

198 

5  28  41.65 

28  44.79 

23  21  52.8 

21  55i2 

7.9791 

7.884 

2.88 

2.52 

17  21  45.2 

199 

5  28  55.32 

28  58.44 

23  22    3.7 

22    6.1 

7.9759 

7.878 

2.89 

2.52 

18  21  41.6 

200 

5  29    8.89 

29  11.99 

23  22  14.4 

22  16.8 

7.9726 

7.872 

2.40 

2.52 

19  21  37.8 

201 

6  29  22.36 

29  25.44 

23  22  24.9 

22  27J2 

7.9692 

7.866 

2.41 

2.52 

20  21  34.1 

202 

6  29  36.72 

29  38.77 

23  22  35.3 

22  37.6 

7.9658 

7.859 

2.42 

2.52 

21  21  30.4 

203 

6  29  48.96 

29  52.01 

23  22  45.6 

22  47.9 

7.9622 

7.853 

2.43 

2.52 

22  21  26.7 

204 

6  30    2.12 

30    5.12 

23  22  55.8 

22  58.1 

7.9685 

7.847 

2.44 

252 

23  21  23.0 

205 

6  30  15.16 

30  18.14 

23  23    6.0 

23    8.2 

7.9547 

7.841 

2.45 

2.52 

24  21  10.3 

2:6 

6  30  28.C8 

30  31.03 

23  23  16.0 

23  48iJ 

7.9508 

7.835 

2.45 

2.52 

25  21  15.5 

207 

6  30  40.87 

30  43.79 

23  23  25.8 

23  27.9 

7.9468 

7.828 

2.46 

2.52 

26  21  11.8 

208 

6  30  53.54 

30  56.43 

23  23  35.3 

23  37.4 

7.9426 

7.821 

2.47 

2.51 

27  21    8.1 

209 

6  31    6.09 

31     8.98 

23  23  44.6 

23  46.7 

7.9382 

7.814 

2.47 

2.51 

28  21    4.4 

210 

5  31  18.51 

31  21.34 

23  23  53.9 

23  55.9 

7.9336 

7.807 

2.48 

2.51 

29  21    0.7 

211 

5  31  30.80 

31  33.60 

23  24    3.0 

24    5.0 

7.9288 

7.800 

2.49 

2.51 

30  20  56.9 

212 

6  31  42.05 

31  45.72 

83  24  12.0 

24  14.0 

7.9239 

7.794 

2.50 

2.51 

31  20  53.2 

213 

6  31  54.97 

31  57.71 

83  24  20.9 

24  22.9 

7.9190 

7.787 

2.51 

2.51 

Aug.  1  20  49.4 

214 

6  32    6.86 

32    9.57 

23  24  29.7 

24  31.6 

7.9140 

7.780 

2M 

2.51 

2  20  45.7 

215 

6  38  28.62 

32  31.30 

23  24  38.4 

24  40.3 

7.9089 

7.773 

2.52 

250 

3  20  42.0 

216 

6  32  30J23 

32  32.88 

23  24  46.9 

24  48.8 

7.9037 

7.766 

2.53 

2.50 

4  20  38J2 

217 

5  32  41.69 

32  44.31 

23  24  55.3 

24  57.1 

7.8983 

7.759 

2.53 

2.50 

5  20  34.5 

218 

5  32  53.0C 

32  55.39 

1»25    3.4 

25    5i2 

7.8926 

7.751 

2.54 

2.50 

6  20  30.7 

219 

6  33    4.14 

33    6.70 

83  25  11.3 

26  131 

7.8867 

7.743 

2.55 

2.50 

7  20  27.0 

220 

5  33  15.13 

33  17.65 

23  25  19.0 

26  20.8 

7.88C6 

7.735 

2.55 

2.50 

8  20  23.2 

221 

5  33  25.98 

33  26.47 

23  25  26.7 

25  28.4 

7.8743 

7.727 

2.56 

2.50 

9  20  19.5 

222 

6  33  36.68 

33  39.13 

23  25  34.2 

25  35.9 

7.8677 

7.719 

2.57 

2.49 

10  20  15.8 

223 

5  33  47J22 

33  49.64 

83  85  41.7 

86  43.4 

7.8610 

7.710 

2.58 

2.49 

11  20  12.0 

224 

6  33  57.61 

33  59.99 

83  85  49.1 

25  50.7 

7.8541 

7.701 

2.58 

2.49 

12  20    8.2 

225 

6  34    7.83 

34  10.17 

23  25  56.4 

25  58.0 

7.8470 

7.692 

2.59 

2.49 

13  20    4.4 

226 

6  34  17.88 

34  20.18 

23  26    3.5 

26    5.1 

7.8397 

7.683 

2.60 

2.49 

14  90    0.6 

227 

6  34  27.76 

34  30.02 

23  26  10.3 

96  11.8 

7.8324 

7.674 

2.60 

2.49 

15  19  56.9 

228 

5  34  37.46 

34  39.68 

23  96  16.9 

26  18.4 

7.8247 

7.666 

2.61 

2.49 

16  19  53.1 

229 

6  34  47.00 

34  49.18 

23  26  23.5 

26  25.0 

7.8167 

7.656 

2.62 

2.48 

17  19  49.3 

230 

6  34  56.37 

34  58.51 

23  26  29.9 

26  31.4 

7.8085 

7.647 

2.G2 

2.48 

18  19  45.5 

231 

5  35    6.56 

35    7.66 

23  26  36.3 

26  37.7 

7.8001 

7.638 

2.63 

2.48 

19  19  41.7 

232 

5  35  14.56 

36  16.62 

23  96  42.5 

26  43.9 

7.7912 

7.630 

2.64 

2.48 

20  19  37.9 

233 

5  35  23.37 

35  25.39 

23  96  48.6 

26  49.9 

7.7822 

7.621 

2.64 

2.48 

21  19  34.1 

234 

6  35  31.99 

35  33.97 

23  96  54.5 

26  55.8 

7.7730 

7.611 

2.65 

2.48 

22  19  30.3 

235 

6  35  40.44 

35  42.38 

23  27    0.3 

27    1.5 

7.7636 

7.601 

2.65 

2.47 

23  19  26.5 

236 

5  35  48.71 

35  50.61 

23  27    5.9 

27    7.2 

7.7540 

7.591 

2.66 

2.47 

24  19  22.7 

237 

6  35  56.79 

35  58.64 

23  27  11.5 

27  12.8 

7.7440 

7.582 

2.66 

2.47 

25  19  18.9 

238 

5  36    4.68 

36    6.49 

23  27  17.0 

27  18iJ 

7.7334 

».572 

2.67 

2.47 

26  19  15.1 

239 

5  36  12.39 

36  14.16 

23  27  22.2 

27  23.4 

7.7223 

7.561 

267 

2.47 

27  19  11.3 

240 

5  36  19.90 

36  21.62 

23  27  27.2 

27  28.4 

7.7108 

7.550 

2.68 

2  47  1 

28  19    7.5 

241 

6  36  27.21 

36  28.89 

,23  27  32.2 

27  33.3 

7.6087 

7.539 

268 

2.46 

29  19    3.7 

242 

6  36  34.31 

36  35.94 

23  27  37.1 

27  38.2 

7.6d67 

7.527 

2.69 

2.46 

30  18  59.9 

243 

5  36  41i» 

36  42.79 

23  27  41.8!    27  42.9 

7.6742 

7.515 

269 

2.46 

31  18  56.1 

244 

_  6  36  47.91 

36  49.45  +!»27  46.5U7J7.5 

J;7.66I2 

Jh7.503 

j^.69 

-2.46 

47 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.        \ 

Apparent 
Bight  Asoeneion. 

Apparent  Deelinatkm. 

LofcGoeSelentoff 
in  Sideml  Minatee. 

Lof  GocfldaDt    1 

Of|2.              !l 

Mean  Solar  Time 
of 

Side- 
real 

MaMiAn  Tnnsit. 

Bate. 

At 
BiderwlOh. 

At 

Tnuult 

At 

SidenalOh. 

At 

Transit 

InB.A. 

In  Dec. 

InRJL 

In  Bee.' 

d      h    m 
Sept  1  18  52.3 

d 
245 

h    m     8 
5  36  54.42 

36*55*91 

+23  27"  51.1 

27'  5i[i 

+7.6477 

+7.491 

-2.70 

-2.46 

2  18  48.5 

246 

5  37    0.72 

37    2.16 

23  27  55.6 

27  56.6 

7.6337 

7.479 

2.70 

2.46 

3  18  44.6 

247 

5  37    6.81 

37    820 

23  27  59.9 

28    0.9 

7.6190 

7.465 

2.70 

2.45 

4  18  40.8 

248 

5  37  12.70 

37  14.05 

23  28    4.1 

28    5.0 

7.6035 

7.451 

2.71 

2.45 

5  18  37.0 

249 

5  37  18.38 

37  19.68 

23  28    8.0 

28    8.9 

7.5872 

7.437 

2.71 

2.45 

6  18  33.1 

250 

5  37  23.85 

37  25.10 

23  28  11.8 

28  12.7 

7i>701 

7.423 

2,71 

2.45 

7  18  29.3 

251 

5  37  29.10 

37  30.30 

23  28  15.5 

28  16.3 

7.5521 

7.409 

2.72 

2.45 

8  18  25.4 

252 

5  37  34.13 

37  35.28 

23  28  195 

28  20.0 

7JS336 

7.394 

2.72 

2.45 

9  18  21.6 

253 

5  37  38.94 

37  40.04 

23  28  22.8 

28  23.6 

7.5143 

7.379 

2.72 

2.44 

10  18  17.8 

254 

5  37  43.52 

37  44.57 

23  28  265 

28  26.9 

7.4941 

7.363 

2.72 

2.44 

11  18  13.9 

255 

5  37  47.89 

37  48.89 

23  28  29.4 

28  30.1 

7.4731 

7.347 

2.73 

2.44 

12  18  10.0 

256 

5  37  52.05 

37  53.00 

23  28  32.6 

28  33.3 

7.4510 

7.330 

2.73 

2.44 

13  18    6.1 

257 

5  37  55.99 

37  56.89 

23  28  35.6 

28  36.3 

7.4269 

7.314 

2.73 

244 

14  18    2.3 

258 

5  37  59.71 

38    0.56 

23  28  38.5 

28  39.1 

7.4001 

7596 

2.73 

2.43 

15  17  58.4 

259 

5  38    3J22 

38    4.02 

23  28  41.3 

28  41.9 

7.3730 

7577 

2.73 

2.43 

16  17  54.5 

260 

5  38    6.51 

38    756 

23  28  44.0 

28  44.6 

7.3447 

7557 

2.74 

2.43 

17  17  50.6 

261 

5  38    9.58 

38  1058 

23  28  46.6 

28  47.1 

7.3121 

7536 

2.74 

2.43 

18  17  46.7 

262 

5  38  12.42 

38  13.06 

23  28  49.0 

28  49.5 

75770 

7.212 

2.74 

2.43 

19  17  42.8 

263 

5  38  15.03 

38  15.62 

23  28  51.3 

28  51.8 

7.2388 

7.189 

2.74 

2.42 

20  17  38.9 

264 

5  38  17.41 

38  17.95 

23  28  53.5 

28  53.9 

7.1976 

7.165 

2.74 

2.42 

21  17  35.0 

265 

5  38  19.57 

38  20.06 

23  28  55.6 

28  55.9 

7.1533 

7.140 

2.74 

2.42 

22  17  31.1 

266 

5  38  21.51 

38  21.94 

23  28  57.5 

28  57.9 

7.1040 

7.114 

2.74 

2.42 

23  17  27.2 

267 

5  38  23J23 

38  23.61 

23  28  59.4 

28  59.8 

7.0484 

7.087 

2.73 

2.42 

24  17  23.3 

268 

5  38  24.72 

.  38  25.05 

23  29    1.1 

29    1.4 

6.9783 

7.058 

2.73 

2.41 

25  17  19.4 

269 

5  38  25.97 

38  26.24 

23  29    2.6 

29    2.9 

6.8966 

7.027 

2.73 

2.41 

26  17  15.5 

270 

5  38  26.99 

38  2751 

23  29    4.1 

29    4.4 

6.7958 

6.994 

2.73 

2,41    1 

27  17  11.6 

271 

5  38  27.78 

38  27.94 

23  29    5.4 

29    5.6 

6.6696 

6.959 

2.73 

2.41 

28  17    7.6 

272 

5  38  28.34 

38  28.45 

23  29    6.7 

29    6.9 

6.4850 

6.921 

2.72 

2.40 

29  17    3.7 

273 

5  38  28.68 

38  28.73 

23  29    7.8 

29    8.0 

65033 

6.881 

2.72 

2.40 

30  16  59.8 

274 

5  38  28.80 

38  28.80 

23  29    8.7 

29    8.8 

+5.3200 

6.840 

2.72 

240 

Oct  1  16  55.9 

275 

5  38  28.69 

38  28.64 

23  29    9.5 

29    9.6 

-6.1840 

6.770 

2.72 

2-41 

2  16  51.9 

276 

5  38  28.37 

38  2856 

23  29  10.3 

29  10.4 

6.4948 

6.690 

2.72 

2.41 

3  16  48.0 

277 

5  38  27.81 

38  27.64 

23  29  10.9 

29  11.0 

6.6677 

6.600 

2.71 

2.41 

4  16  44.0 

278 

5  38  27.02 

38  26.80 

23  29  11.4 

29  IIJS 

6.8054 

6.495 

2.71 

2.41 

6  16  40.1 

279 

5  38  25.98 

38  25.71 

23  29  11.8 

29  11.8 

6.9060 

6356 

2.71 

2.42 

6  16  36.1 

280 

5  38  24.71 

38  24.38 

23  29  12.1 

29  12.1 

6.9814 

6.143 

2.71 

2.42  : 

7  16  32.2 

281 

5  38  23.22 

38  22.84 

23  29  125 

29  125 

7.0457 

+5.824 

2.70 

2.42 

8  16  28iJ 

282 

5  38  21.51 

38  21.08 

23  29  12.3 

29  12.3 

7.1040 

-5.824 

2.70 

2.43  ' 

9  16  24.3 

283 

5  38  19.57 

38  19.09 

23  29  125 

29  125 

7.1603 

6.140 

2.70 

2,43 

10  16  20.3 

284 

5  38  17.41 

38  16.88 

23  29  12.1 

29  12.0 

72056 

6.300 

2.70 

2,43, 

•       11  16  16.3 

285 

5  38  15.03 

38  14.45 

23  29  11.7 

29  11.6 

75437 

6.440 

2.70 

2.44 

12  16  12.3 

286 

5  38  12.44 

38  11.81 

23  29  11.3 

29  115 

75781 

6.555 

2.69 

2.44 

13  16    8.4 

287 

5  38    9.62 

38    8.94 

23  29  10.8 

29  10.7 

7.3107 

6.645 

2.69 

2.45  1 

14  16    4.4 

288 

5  38    6.58 

38    5.85 

23  29  105 

29  10.1 

7.3415 

6.715 

2.69 

2.45 

15  16    0.4 

289 

5  38    3.31 

38    2.53 

23  29    9.5 

29    9.3 

7.3705 

6.770 

2.69 

2,46' 

16  15  56.4 

290 

5  37  59.82 

37  58.99 

23  29    8.5 

29    8.4 

7.3984 

6.820 

2.68 

2.46 

17  15  52.4 

291 

5  37  56.13 

37  55.25 

23  29    7.5 

29    7.3 

7.4234 

6.867 

2.68 

2.46 

18  15  48.4 

292 

5  37  52.22 

37  51.29 

23*29    6.4 

29    65 

7.4464 

6.911 

2,68 

2-47 

19  15  44.4 

293 

5  37  48.11 

37  47.13 

23  29    55 

29    5.0 

7.4679 

6.954 

2.68 

2.47  . 

20  15  40.4 

294 

5  37  43.79 

37  42.76 

23  29    3.9 

29    3.7 

7.4880 

6.995 

2.67 

2.47  ' 

21  15  36.3 

295 

5  37  39.26 

37  38.18 

23  29    2.4 

29    25 

7.5077 

7.035 

2.67 

2.47  ' 

22  15  32.3 

296 

5  37  34.52 

37  33.39 

23  29    0.8 

29    0.5 

7.5267 

7.073 

2.67 

2.46 

23  15  28.3 

297 

5  37  29.57 

37  28.39 

23  28  59.1 

28  58.8 

7.5450 

7.108 

2.66 

2.48 

24  15  24.3 

298 

6  37  24.42 

37  23.19 

23  28  57.3 

28  57.0 

7.5626 

7.138 

2.66 

2.46  1 

25  15  20.3 

299 

5  37  19.06 

37  17.79 

23  28  55.3 

28  55.0 

7.5796 

7.164 

2.66 

2.48  * 

26  15  16.3 

900 

5  37  13.49 

37  12.17 

23  28  53.1 

28  52.7 

7.5956 

7.187 

2£5 

2.46 

27  15  125 

301 

5  37    7.73 

37    6.37 

23  28  50.8 

28  50.4 

7.6106 

7.207 

2^ 

2.48 

28  15    8.2 

302 

5  37    1.77 

37    0.36 

23  28  48.4 

28  48.0 

7.G246 

7526 

2.65 

2-46  . 

29  15    4J2 

303 

5  36  55.62 

36  54.16 

23  28  45.9 

28  45.4 

7.6376 

7545 

2.64 

2.47  ! 

30  15    0.2 

304 

5  36  49i28 

36  47.78 

23  28  43.5 

28  43.0 

7.6498 

7564 

2.64 

2.47  ' 

31  14  56.1 

305 

5  36  42.77 

36  4152 

23  28  40.9 

28  40.4 

7.6618 

7.283 

2.64 

2,47  : 

32  14  52.1 

306 

_5_36  36.07 

36  34^48 

+23  28  385 

28  37.6 

-7.6736 

-7.302 

^.© 

-2,47  . 
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Appamii 
Rigfat  AMJensloa. 

Ix>f(CoeaoleDtofl 
in  Sidereal  Ulnate*. 

LogOoeffideot    1 

Of«2.                  1 

M«n  Solar  Tim* 
of 

Side- 
ml 

IforidiMkTnu&sli. 

Date. 

At 

OdanalOh. 

At 

Traodt. 

At 

Sider«alOh. 

At 

Tranalt. 

InR.A. 

In  Dm. 

InBJL. 

In  Dee. 

d     h    m 
Not.  1  14  52.1 

d 

306 

h    m     • 
5  36  36.07 

m     • 
36  34.48 

+2^  28  36'.2 

28  3^16 

-7.6736 

-7.302 

-2.63 

-2.47 

2  14  48.0 

307 

5  36  29.19 

36  27J56 

23  28  35.2 

28  34.6 

7.6851 

7.320 

2.62 

2.47 

3  14  44.0 

308 

5  36  22.13 

36  20.46 

23  28  32.0 

28  31.3 

7.6963 

7.337 

2.61 

2.47 

4  14  39.9 

309 

5  36  14.88 

36  1317 

23  28  28.7 

28  38.0 

7.7073 

7.353 

2.60 

2.47 

5  14  35.9 

310 

5  36    7.45 

36    5.70 

23  28iK.2 

28  24.5 

7.7178 

7.369 

2.59 

2.47 

6  14  31.8 

311 

5  35  59i^ 

35  58.06 

23  28  21.8 

28  21.0 

7.7276 

7.385 

2.58 

2.46 

7  14  27.7 

312 

5  35  52.07 

35  50i24 

23  28  18J2 

28  17.4 

7.7370 

7.401 

258 

2.46 

8  14  23.7 

313 

5  35  44.13 

35  42.26 

23  28  14.5 

28  13.7 

7.7460 

7.417 

2.57 

2.46 

9  14  19.6 

314 

5  35  36.02 

35  34.12 

23  28  10.6 

28    9.7 

7.7543 

7.433 

2.56 

2.46 

10  14  15.5 

315 

5  35  27.76 

35  25.82 

23  28    6.6 

28    5.7 

7.7624 

7.448 

2.55 

2.46 

11  14  11.4 

316 

5  35  19.36 

35  17.39 

23  28    2.5 

28    1.6 

7.7702 

7.460 

2.54 

2.45 

12  14    7.4 

317 

5  35  10.80 

35    8.79 

23  27  58.3 

27  57.3 

7.7777 

7.472 

2.53 

2.45 

13  14    3.3 

318 

5  35    2.09 

35    0.04 

23  27  54.0 

27  53.0 

7.7849 

7.483 

2.52 

245 

14  13  59J2 

319 

5  34  53iJ4 

34  51.16 

23  27  49.5 

27  48i> 

7.7920 

7.495 

2JjO 

2.45 

15  13  55.1 

320 

5  34  44iJ5 

34  42.14 

23  27  44.9 

27  43.8 

7.7969 

7.507 

2.49 

2.45 

16  13  51.0 

321 

5  34  35.12 

34  32.98 

23  27  40.2 

27  39.1 

7.8055 

7.518 

2.47 

2.44 

!          17  13  46.9 

322 

5  34  25.86 

34  23.69 

23  27  35.4 

27  34.3 

7.8118 

7.529 

2.46 

2.44 

18  13  42.8 

323 

5  34  16.47 

34  14.27 

23  27  30.5 

27  29.3 

7.8178 

7.540 

2.44 

2.44 

19  13  38.8 

324 

5  34    6.94 

34    4.71 

23  27  25.3 

27  24.1 

7.8234 

7.550 

2.42 

2.44 

20  13  34.7 

325 

5  33  57iK) 

33  55.03 

23  27  20.1 

27  18.9 

7.8288 

7.560 

2.40 

2.43 

21  13  30.6 

326 

5  33  47.54 

33  45.26 

23  27  14.8 

27  13.6 

7.8340 

7.570 

2.38 

2.43 

'          22  13  26.5 

327 

5  33  37.69 

33  35.38 

23  27    9.4 

27    8.1 

7.8389 

7.580 

2.36 

2.43 

23  13  22.4 

328 

5  33  27.75 

33  25.42 

23  27    3.9 

27    2.6 

7.8435 

7.589 

2.34 

2.42 

24  13  18.3 

329 

5  33  17.71 

33  15.36 

23  26  58.3 

26  57.0 

7.8480 

7.598 

2.32 

2.42 

25  13  14.2 

330 

5  33    7.56 

33    5.19 

23  26  52.5 

26  51J2 

7.8521 

7.607 

2.29 

2.41 

26  13  10.1 

331 

5  32  57.30 

32  54.91 

23  26  46.6 

26  45i2 

7.8559 

7.615 

2.27 

2.41 

27  13    6.0 

332 

5  32  46.94 

32  44.53 

23  26  40.6 

26  39i2 

7.8594 

7.622 

2i24 

2.40 

28  13    1.9 

333 

5  32  36.49 

32  34.06 

23  26  34.5 

26  33.1 

7.8627 

7.629 

2i22 

2.40 

29  12  57.8 

334 

5  32  25.05 

32  23.51 

23  26  28.3 

26  26.9 

7.8657 

7.634 

2.19 

2.39 

30  12  53.7 

335 

5  32  15.34 

32  12.88 

23  26  22.0 

26  20.6 

7.8686 

7.640 

2.16 

2.38 

Dec  1  12  49.6 

336 

5  32    4.67 

32    2i» 

23  26  15.6 

26  14.1 

7.8713 

7.646 

2.12 

2.37 

2  12  45.5 

337 

5  31  53.93 

31  51.45 

23  26    9.1 

26    7.6 

7.8738 

7.652 

-2.08 

2.36 

3  12  41.4 

338 

5  31  43.14 

31  40.65 

23  26    2.5 

26    1.0 

7.8761 

7.658 

2.35 

4  12  37.3 

339 

5  31  3259 

31  29.79 

23  25  55.8 

1^54.3 

7.8782 

7.665 

2.34 

5  12  33i2 

340 

5  31  21.38 

31  18.87 

23  25  49.0 

25  47.5 

7.8802 

7.670 

2.33 

6  12  29.1 

341 

5  31  10.42 

31    7.91 

23  25  42.1 

25  40.5 

7.8820 

7.675 

2.32 

7  12  25.0 

342 

5  30  59.42 

30  56.90 

23  25  35.1 

25  33.5 

7.8836 

7.680 

2.31 

8  12  20.9 

343 

5  30  48.39 

30  45.87 

23  25  28.0 

25  26.4 

7.8850 

7.685 

2.30 

9  12  16.7 

344 

5  30  37.33 

30  34.80 

23  25  21.0 

25  19.4 

7.8861 

7.690 

2J29 

10  12  12.6 

345 

5  30  2624 

30  23.71 

23  25  13.9 

25  12.3 

7.8871 

7.695 

2J2T 

11  12    8.5 

346 

5  30  15.12 

30  12.59 

23  25    6.6 

25    4.9 

7.8879 

7.700 

2J26 

1          12  12    4.4 

347 

5  30    3.99 

30    1.46 

23  24  59.1 

24  57.4 

7.8885 

7.704 

2J25 

;          13  12    0.3 

348 

5  29  52.85 

29  50.32 

23  24  51.9 

24  50.2 

7.8889 

7.708 

2i23 

14  11  56.1 

349 

5  29  41.71 

29  39.18 

23  24  44.4 

24  42.7 

7.8890 

7.712 

2.21 

15  11  52.0 

350 

5  29  30.56 

29  28.03 

23  24  36.9 

24  35.2 

7.8888 

7.716 

2.19 

;          16  11  47.9 

351 

5  29  19.41 

29  16.89 

23  24  29.4 

24  27.7 

7.8886 

7.720 

2.18 

17  11  43.8 

352 

5  29    8.27 

29    5.75 

23  24  21.7 

24  20.0 

7.8883 

7.724 

2.16 

18  11  39.7 

353 

5  28  57.14 

28  54.62 

23  24  14.0 

24  12i2 

7.8879 

7.727 

2.14 

19  11  35.5 

354 

5  28  46.01 

28  43.49 

23  24    6.4 

24    4.6 

7.8873 

7.730 

2.12 

20  11  31.4 

355 

5  28  34.90 

28  32.39 

23  23  58.6 

23  56.8 

•  7.8864 

7.733 

2.10 

21  11  27.3 

356 

5  28  23.83 

28  21.32 

23  23  50.9 

23  49.1 

7.8852 

7.736 

-2.08 

22  11  23Si 

357 

5  28  12.81 

28  10.31 

23  23  43.1 

23  41.3 

7.8837 

7.738 

23  11  19.1 

358 

5  28    1.83 

27  59.34 

23  23  35.3 

23  33.5 

7.8819 

7.740 

24  11  14.9 

359 

5  27  50.89 

27  48.41 

23  23  27.4 

23  25.6 

7.8798 

7.742 

25  11  10.8 

360 

5  27  39.99 

27  37.52 

23  23  19.5 

23  17.7 

7.8778 

7.744 

+2.08 

26  11    6.7 

361 

6  27  29.15 

27  26.69 

23  23  11.6 

23    9.8 

7.8757 

7.746 

2.12 

27  a    2.6 

362 

5  27  18.37 

27  15.92 

23  23    3.6 

23    1.8 

7.8734 

7.747 

216 

.  28  10  58.5 

363 

5  27    7.66 

27    5.23 

23  22  55.6 

22  53.8 

7.8709 

7.748 

2.19 

29  10  54.4 

364 

5  26  57.00 

26  54.59 

23  22  47.7 

22  45.9 

7.8681 

7.749 

232 

30  10  50.3 

365 

5  26  46.41 

26  44.01 

23  22  39.7 

22  37.9 

7.8651 

7.750 

2J2b 

31  10  46.2 

366 

5  26  35.89 

26  33.51 

23  22  31.8 

22  30.0 

7.8618 

7.750 

2.27 

32  10  42.1 

367 

•    5  26  25.45 

26  23.08 

+23  22  ^.9 

_J2a2.1 

-7.8583 

-7.751 

+2.30 
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Rlghfc^AMmdon. 

Lof  CoeOclMitorf 
in  SMmal  Minaten. 

Log  Cniflriaot  '1 

Mean  Solar  TioM 
of 

Side- 
roal 

1 

MeridkD  Traadt. 

Date. 

d 
0 

At 

At 

TfUiit. 

At 

BlteMlOb. 

At 

Tltttftt. 

InlLA. 

InDMu 

Inm.A. 

IbBm.  ; 

d 
Jan.  0 

h    m 
5  26.2 

h    m     • 
0    6  35.59 

635.60 

-^4^3^*5 

49  3i:i 

+75191 

+aio3 

+2.47 

4358 

1 

5  22.3 

1 

0    6  38.02 

6  38.03 

0  49  125 

49  12.4 

75408 

8.121 

2.47 

358 

2 

5  18.4 

2 

0    6  4059 

6  40.60 

0  48  53.1 

48  53.0 

75616 

8.138 

2.47 

358 

3 

6  145 

3 

0    6  4358 

6  4359 

0  48  32i) 

48  32.8 

75817 

ai54 

2.46 

357 

4 

6  10.6 

4 

0    6  46.09 

6  46.10 

0  48  12.0 

48  11.9 

75992 

ai70 

2.46 

357  , 

5 

6    6.8 

5 

0    6  49.01 

6  49.03 

0  47  50.3 

47  505 

7.3173 

8.186 

2.46 

357 

€ 

5    2.9 

6 

0    6  52.06 

6  52.06 

0  47  27.8 

47  27.7 

7.3344 

8500 

2.46 

357 

7 

4  59.0 

7 

0    6  5553 

6  5555 

0  47    4.6 

47    45 

7.3508 

8514 

2.45 

356  , 

8 

4  55.1 

8 

0    6  5852 

6  5854 

0  46  40.6 

46  405 

7^S&S 

8529 

2.45 

356 

9 

4  51.3 

9 

0    7    1.93 

7    li)6 

0  46  15.8 

46  15.7 

7.3825 

8542 

2.45 

356 

10 

4  47.4 

10 

0    7    5.46 

7    5.48 

0  45  50.3 

45  505 

7.3965 

8555 

2.46 

355 

11 

4  43.5 

11 

0    7    9.10 

7    9.12 

0  45  24.0 

45  23.9 

7.4104 

8567 

244 

355 

12 

4  39.6 

12 

0    7  12.86 

7  12.88 

0  44  57.0 

44  56.9 

7.4225 

8579 

544 

355 

13 

4  35.8 

13 

0    7  16.73 

7  16.75 

0  44  29.3 

44  295 

7.4365 

8590 

2.44 

354 

14 

4  32.0 

14 

0    7  20.72 

7  20.74 

0  44    0.9 

44    0.8 

7.4485 

a3oi 

2.44 

354 

15 

4  28.1 

15 

0    7  24.82 

7  24.84 

0  43  31.8 

43  31.7 

7.45C6 

8.311 

2.43 

354 

16 

4  24.2 

16 

0    7  29.03 

7  29.0a 

0  43    1.9 

43    1.8 

7.4725 

8.322 

2.43 

353 

17 

4  20.4 

17 

0    7  33.36 

7  33.39 

0  42  31.3 

42  31.1 

7.4836 

8.332 

2.43 

353 

18 

4- 165 

18 

0    7  37.80 

7  37.83 

0  42    0.0 

41  59.8 

7.4948 

8.342 

2.42 

352 

19 

4  12.6 

19 

0    7  42A5 

742.38 

041  28i) 

41  27.8 

75039 

8.351 

242 

352 

20 

4    8.7 

20 

0    7  47.00 

7  47.03 

0  40  55.4 

40  555 

75142 

8.360 

2.41 

351 

21 

4    4.9 

21 

0    7  51.76 

7  51.79 

0  40  22.1 

40  21.9 

75246 

8.368 

2.41 

350 

22 

4    1.0 

22 

0    7  56.63 

7  56.66 

0  39  485 

39  48.0 

75331 

8.376 

2.40 

350 

23 

3  57.2 

23 

0    8    t60 

8    1.63 

0  39  13.6 

39  13.4 

75432 

8.385 

240 

3.19 

24 

3  53.3 

24 

0    8    6.68 

8    6.71 

0  38  38.3 

38  38.1 

75517 

8.393 

2.39 

ai9 

25 

3  49.5 

25 

0    8  11.86 

8  11.89 

0  38    2.4 

38    25 

75601 

a400 

2.38 

3.18 

26 

3  45.6 

26 

0    8  17.14 

8  17J7 

0  37  25.9 

37  25.7 

75683 

8.407 

2.38 

318 

27 

3  41.8 

27 

0    8  2252 

8  22.55 

0  36  48.8 

36  48.6 

75764 

a414 

2.37 

317 

28 

3  37.9 

28 

0    8  27.99 

8  28.02 

0  36  11.1 

36  10.9 

75847 

a421 

2.37 

316 

29 

3  34.1 

29 

0    8  3357 

8  33.60 

0  35  32.8 

35  32.6 

75017 

8.428 

2.36 

31S 

30 

3  305 

30 

0    8  3954 

8  3957 

0  34  53.9 

34  53.7 

75986 

a434 

2.36 

315 

31 

3  26.4 

31 

0    8  45.00 

8  45.03 

0  34  145 

34  14.3 

7.6054 

8.440 

2.35 

314 

Feb.  1 

3  22.6 

32 

0    8  50.85 

8  50.88 

0  33  345 

33  343 

7.6121 

8.447 

254 

313 

2 

3  18.8 

33 

0    8  56.79 

8  56.63 

0  32  53.9 

32  53.6 

7.6187 

a453 

233 

312 

3 

3  14.9 

34 

0    9    282 

9    2.86 

0  32  12.8 

32  125 

7.6252 

8.458 

2.33 

3J1 

4 

3  11.1 

35 

0    9    8.94 

9    8.98 

0  31  315 

31  30.9 

7.6323 

8.464 

2.32 

310 

5 

3    7.3 

36 

0    9  15.14 

9  15.18 

0  30  49.0 

30  48.7 

7.6378 

8.4G9 

2.31 

309 

6 

3    3.5 

37 

0    9  21.43 

9  21.47 

0  30    6.3 

30    6.0 

75433 

8.47& 

2.30 

3.08 

7 

2  59.6 

38 

0    9  27.80 

9  27.84 

0  29  23.1 

29  22.8 

7.6488 

8.480 

2.30 

307 

8 

2  55.8 

39 

0    9  3455 

9  3459 

0  28  39.4 

28  395 

7.6541 

a484 

259 

3C6 

9 

2  52.0 

40 

0    9  40.78 

9  40.82 

0  27  55.3 

27  55.0 

7.6S95 

a4d9 

258 

306 

10 

2  48Ji 

41 

0    9  47.40 

9  4745 

0  27  10.7 

27  10.4 

7.6644 

8.493 

257 

304 

11 

2  44.3 

42 

0    9  54.09 

9  54.14 

0  26  25.6 

26  25.3 

7.6699 

8.498 

256 

3.03 

12 

2  405 

43 

0.10    0.86 

10    0.91 

0  25  40.1 

25  39.8 

7.6744 

a502 

255 

302 

13 

2  36.7 

44 
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1    2    2.6 

2    3.0 

.7.3887 

8.129 

8.43 

355  ■ 

10  19    6.6 

162 

0  23  56.83 

23  56.88 

1    2  21.6 

2  21.9 

7.3750 

6.112 

8.43 

355 

11  19    2.8 

163 

0  24    0.19 

24    OJ24 

1    2  39.9 

2  40i2 

7.3614 

8.094 

8.43 

355 

12  18  58.9 

164 

0  24    3.44 

24    3.49 

1    2  57.4 

2  57.7 

7.3454 

8.076 

2.44 

355 

13  18  55.0 

165 

0  24    6.57 

24    6.62 

1    3  14i2 

3  14.5 

7.3294 

8.057 

2.44 

356 

14  18  51.1 

166 

0  24    9.59 

24    9.64 

1    3  30.3 

3  30.6 

7.3144 

8.037 

2.44 

356 

15  18  47i2 

167 

0  24  12.50 

24  12.54 

1    3  45.6 

3  45.9 

7J2964 

6.015 

2.44 

356 

16  18  43.3 

168 

0  24  15.29 

24  15.33 

1    4    0.1 

4    0.4 

7iJ794 

7.992 

2.44 

356. 

17  18  39.4 

169 

0  24  17.97 

24  18.01 

1   4  ns) 

4  14J2 

7J2599 

7.968 

2.45 

356  ' 

18  18  35.5 

170 

0  24  20J53 

24  20.57 

1    4  26.9 

4  27.1 

7i»95 

7.^42 

2.45 

356 

19  18  31.7 

171 

0  24  22.97 

24  23.01 

1    4  39.1 

4  39.3 

7.2190 

7.915 

245 

356 

20  18  27.8 

172 

0  24  25.30 

24  25.33 

1    4  50.6 

4  50.8 

7.1976 

7.867 

245 

356 

21  18  23.9 

173 

0  24  27.51 

24  27.54 

1    6    1.3 

5    1.5 

7.1740 

7.856 

2.45 

356 

22  18  20.0 

174 

0  24  29.60 

24  29.63 

1    5  11.3 

5  11.5 

7.1491 

7,824 

2.45 

356 

23  18  16.1 

175 

0  24  31.57 

24  31.60 

1    5  20J> 

6  20.7 

7.1249 

7.786 

2.45 

356  1 

24  18  12J2 

176 

0  24  33.43 

24  33.46 

1    5  28.9 

6  29.1 

7.0969 

7.747 

2.46 

357  1 

25  18    8.3 

177 

0  24  35.17 

24  35i20 

1    5  366 

6  36.8 

7.0669 

7.705 

2.45 

357  t 

26  18    4.4 

178 

0  24  36.79 

24  36.81 

1    5  43.5 

5  43.6 

7.0347 

7.654 

2.45 

357 

27  18    0.5 

179 

0  24  38.29 

24  38.31 

1    5  49.6 

5  49.7 

7xmo 

7597 

2.45 

357 

28  17  56.6 

180 

0  24  39.67 

24  39.69 

1    5  54.9 

5  55.0 

6.0656 

7536, 

2.46 

357 

29  17  52.7 

181 

0  24  40.94 

24  40.96 

1    6  59.5 

6  69.6 

6.9244 

7.466 
7.373 

8.45 

357 

30  17  48.8 

182 

0  24  42.09 

24  42.10 

1    6    3.3 

6    3.4 

6.8790 

8.45 

357" 

31  17  44.9 

183 

0  24  43.12 

24  43.13 

+  16    6.3 

6    6£ 

_+6.8284 

+7.2^ 

-8,45 

-^57; 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.        | 

UouiSokrTliiM 

of 
MMldiMi  TimiMU. 

1 

Side- 
Ilate. 

Rlghl'^A^Ssloo. 

Apparait  DeoUnatlon. 

LogCoefflctentoff 
in  Sideraal  MinateR. 

Log  Coeffldeot  || 

off?.            1 

At 

SidemlOh. 

At 

Tnodt. 

At 

SldeiwlOh. 

At 

TnDdt. 

I0R.A. 

In  Deo. 

ItaR.A. 

In  Dee. 

d     h   m 
Julr  1  17  44.9 

2  17  41.0 

3  17  37.1 

4  17  33.1 

5  17  29J2 

d 
183 
184 
185 
186 
187 

h    m     ■ 
0  24  43.12 
0  24  44.03 
0  24  44.82 
0  24  45.50 
0  24  46.06 

2r43'l3 
24  44.04 
24  44.83 
24  4550 
24  46.06 

1    6    8.6 
1    6  10.1 
1    6  10.8 
1    6  10.7 

4  Sa 

6    8.7 
6  105 
6  10.8 
6  10.7 

+6.8284 
6.7710 
6.7049 
6.6269 
6.5318 

+7.265 

7.120 

6.883 

+6.319 

-6.495 

-2.45 
2.45 
2.46 
2.46 
2.46 

-3.27 

357  1 
357 
357 
357 

6  17  25.3 

7  17  21.4 

8  17  17.4 

9  17  13.5 
10  17    9.6 

188 
189 
190 
191 
192 

0  24  4650 
0  24  46.81 
0  24  47.00 
0  24  47.07 
0  24  47.02 

24  46.50 
24  46MI 
24  47.00 
24  47.07 
24  47.02 

1    6    9.9 
1    6    6.3 
1    6    6.0 
1    6    2.9 
1    5  59.0 

6    9.9 
6    8.3 
6    6.0 
6    2.9 
5  59.0 

6.4096 

65395 

6.9555 

+4.8416 

-5.8830 

6.921 
7.132 
7.273 
7.386 

7.470 

2.46 
2.46 
2.46 
2.46 
2.46 

3.27 
356 
356 
356 
356 

11  17    5.6 

12  17    1.6 

13  16  57.7 

14  16  53.8 

15  16  49.9 

193 
194 
1^ 
196 
197 

0  24  46.86 
0  21  46.58 
0  24  46.18 
0  24  45.66 
0  24  45.02 

24  4686 
24  46.57 
24  46.17 
24  45.65 
24  45.01 

1    5  54.4 
1    5  49.0 
1    5  42.8 
1    5  35.9 
1    5  28i2 

5  54.4 

5  48.9 

6  42.7 
5  35.8 
5  28.1 

65033 
6.3857 
6.5137 
6.6125 
6.6959 

7.540 
7.605 
7.658 
7.705 
7.747 

2.46 
2.46 
2.46 
2.46 
2.45 

3.26 
356 
356 
356 
355 

16  16  45.9 

17  16  42.0 

18  16  38.0 

19  16  34.1 

20  16  30.1 

198 
199 
200 
201 
202 

0  24  4455 
0  24  43.37 
0  24  42.38 
0  24  41.27 
0  24  40.04 

24  44.23 
24  43.35 
24  42.36 
24  4\SS5 
24  40.01 

1    5  19.8 
1    5  10.6 
1    5    0.7 
1    4  50.1 
1    4  38.7 

6  19.7 
5  10.5 
5    0.6 
4  50.0 
4  38.5 

6.7581 
6.8101 
6.8628 
6.9098 
6.9539 

7.786 
7.822 
7.853 

7.883 
7.912 

2.45 
2.45 
2.45 
2.45 
2.45 

355 
355 
355 
354 
354 

21  16  26.2 

22  16  22J2 

23  16  18.3 

24  16  14.3 
1^  16  10.3 

203 
204 
205 

206 

207 

0  24  38.69 
0  24  37i» 
0  24  35.66 
0  24  33.97 
0  24  32.17 

24  38.66 
24  37.20 
24  35.63 
24  33.94 
24  32.14 

1    4  26.6 
1    4  13.8 
1    4    0.2 
1    3  45.9 
1    3  30.9 

4  26.4 
4  13.6 
4    0.0 
3  45.7 
3  30.7 

6.9692 
7.0206 
7.0551 
7.0833 
7.1100 

7.937 
7.962 

7.986 
8.007 
8.028 

2.45 
2.45 
2.44 
2.44 
2.44 

354 
354 
353 
3.23 
353 

26  16    6.4 

27  16    2.4 

28  15  58.4 

29  15  54.4 

30  15  50.5 

208 
209 
210 
211 
212 

0  24  30.26 
0  24  2SSU 
0  24  26.10 
0  24  23.85 
0  24  21.50 

24  30.23 
24  28.21 
24  26.06 
24  23.81 
24  21.46 

1    3  15i2 
1    2  58.8 
1    2  41.7 
1    2  23.9 
1    2    5.5 

3  15.0 
2  586 
2  41.4 
2  23.6 
2    55 

7.1339 
7.1608 
7.1840 
7.2044 
75236 

8.047 
8.066 
8.083 
8.099 
8.115 

2.44 
2.43 
2.43 
2.43 
2.42 

353 
352 
352 
352 
351 

31  15  46.5 
Aug.  1  15  42.5 

2  15  38.5 

3  15  34.6 

4  15  30.6 

213 
214 
215 
216 
217 

0  24  19.04 
0  24  16.48 
0  24  13.81 
0  24  11.04 
0  24    8.16 

24  19.00 
24  16.44 
24  13.77 
24  11.00 
24    8.12 

1    1  46.4 
1    1  26.6 
1    1    6.1 
1    0  45.0 
1    0  23.3 

1  46.1 
1  26.3 
1    5.8 
0  44.7 
0  23.0 

7.2404 
75599 
7.2769 
75934 
7.3085 

8.131 
8.146 
8.160 
8.173 
8.186 

2.42 
2.41 
2.41 

2.40 
2.40 

3.21 
350 
350 
3.19 
3.19 

5  15  26.6 

6  15  22.6 

7  15  18.6 

8  15  14.6 

9  15  10.6 

218 
219 
220 
221 
222 

0  24    5.18 
0  24    2.10 
0  23  58.92 
0  23  55.63 
0  23  52.24 

24    5.13 
24    2.a5 
23  58.87 
23  55.58 
23  52.19 

1    0    0.9 
0  59  37.9 
0  59  14.3 
0  58  50.0 
0  58  25.1 

0    0.5 
59  37.5 
59  13.9 
58  49.6 
58  24.7 

7.3230 
7.3371 
7.3521 
7.3653 
7.3775 

8.198 
8.210 
8.221 
8532 
8.243 

2.39 
2.39 
2.38 
2.38 
2,37 

3.18 
3.18 
3.17 
3.17 
3.16 

10  15    6.6 

11  15    2.6 

12  14  58.6 

13  14  54.6 

14  14  50.6 

223 
224 
225 
226 
227 

0  23  48.76 
0  23  45.18 
0  23  41.50 
0  2^37.73 
0  23  33.87 

23  48.71 
23  45.13 
23  41.45 
23  37.67 
23  33.81 

0  57  59.6 
0  57  33.5 
0  57    6.9 
0  56  39.7 
0  56  11.9 

57  59.2 
67  33.1 
57    6.5 
56  395 
56  11.4 

7.3894 
7.4015 
7.4127 
7.4231 
7.4332 

8.253 
8.263 
8.272 
8581 

8.290 

2.37 
2.36 
2.35 
2.34 
2.34 

3.16 
3.15 
3.14 
3.13 
3.12 

15  14  46.6 

16  14  42.6 

17  14  38.6 

18  14  34.6 

19  14  30.6 

228 
229 
230 
231 
232 

0  23  29.92 
0  23  25.88 
0  23  21.75 
0  23  17.53 
0  23  13J23 

23  29.86 
23  25.82 
23  21.69 
23  17.47 
23  13.17 

0  55  43.6 
0  55  14.8 
0  54  45.4 
0  54  15.5 
0  53  45.1 

55  43.1 
55  14.3 
54  44.9 
54  15.0 
53  44.6 

7.4431 
7.4528 
7.4622 
7.4710 
7.4791 

8.296 
8.306 
8.314 
8.321 
8.328 

2.33 
2.32 
2.31 
2.31 
230 

3.11 
3.10 
3.09 

3.08 
3.07 

20  14  26.6 

21  14  22.6 
28  14  18.6 

23  14  14.6 

24  14  10.6 

233 
234 
235 
236 
237 

0  23    8.85 
0  23    4.38 
0  22  59.84 
0  22  55J22 
0  22  50.53 

23    8.79 
23    4.31 
22  59.77 
22  55.15 
22  50.46 

0  53  14J3 
0  52  42.9 
0  52  11.1 
0  51  38.8 
0  51    6.1 

53  13.7 
52  42.4 
52  10.6 
51  38.3 
51    5.6 

7.4870 
7.4948 
7.5025 
7.5100 
7J>174 

8.335 
8.341 
8.347 
8.353 
8.359 

229 
22ri 
2.28 
257 
256 

3.C6 
3.05  1 
3.04  ! 
3.03 
3.02 

25  14    6.6 

26  14    26 

27  13  58.6 

28  13  54.5 

29  13  50.5 

238 
239 
240 
241 
242 

0  22  45.75 
0  22  40.90 
0  22  35.98 
0  22  31.00 
0  22  25.95 

22  45.68 
22  40.83 
22  35.91 
22  30.93 
22  25.87 

0  50  32.9 
0  49  59.3 
0  49  25.3 
0  48  50.9 
0  48  16.1 

50  32.4 
49  58.8 
49  24.8 
48  50.4 
48  15.5 

7.5241 
7.5304 
7.5362 
7.5418 
7.5479 

8.365 
8.370 
8.375 
8.380 
8.385 

255 
254 
253 
2.22 

250 

3.00 

2.99 
2.96 
2.97 
2.95 

30  13  46.5 
1          31  13  42.5 

243 
244 

0  22  20.83 
0  22  15.65 

22  20.75 
22  15.57 

0  47  41.0 
+  0  47    5.5 

47  40.4 
J7  J.9 

7.5534 
-7.5584 

8.390 
-8.394 

2.19 
^.18 

2.94 
-2^ 
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FOB  WASfflNGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT,        || 

ApparenI 
Right  Aacensloii. 

LogCoefflelentoff 

LosCocOdnt  ,1 

ofrt.          il 

Ifaui  Soltf  Ifana 
of 

Side- 

1 

1 

MerldiaaTnaalt. 

Date. 

At 

At 

Transit. 

At 

sdOTMaoh. 

At 

Ttmult. 

InB.A. 

In  Dm. 

InlLA. 

InDae. 

1 

d     h    m 
Sept  1  13  38  5 

d 
245 

h    m    ■ 
0  22  10.41 

m    • 
22  10.33 

+  ^  4^  2^.6 

4^2^!0 

-73634 

-8.398 

-2.17 

-2.91 

2  13  34.4 

246 

0  22    5.10 

22    5.02 

0  45  53.4 

45  52.8 

7.5683 

8.402 

2.15 

2.89  . 

3  13  30.4 

247 

0  21  59.74 

21  59.66 

0  45  16.9 

46  16.3 

73732 

8.406 

2.14 

2.88  ' 

4  13  26.4 

248 

0  21  54.32 

21  5454 

0  44  40.0 

44  39.4 

73776 

8.410 

2.12 

2.86 

5  13  23.4 

249 

0  21  48.85 

21  48.77 

0  44    2.8 

44    25 

7.5820 

8.414 

2.10 

2.84  , 

6  13  18.3 

250 

0  21  43.32 

21  4354 

0  43  25.3 

43  24.7 

7.5863 

8.417 

2.08 

2m  ' 

7  13  14.3 

251 

0  21  37.74 

21  37.66 

0  42  47.6 

42  47.0 

7.5898 

8.420 

2.06 

2.80 

8  13  10.3 

252 

0  21  32.12 

21  3204 

0  42    9.6 

42    9.0 

7.5933 

8.423 

2.04 

2.77  , 

9  13    6.3 

253 

0  21  26.45 

21  26.37 

0  41  31.4 

41  30.8 

7.5067 

6.426 

2.02 

2.74  ' 

10  13    2.2 

254 

0  21  20.74 

21  20.66 

0  40  63.0 

40  62.4 

73998 

8.428 

2.00 

2.70 

11  12  58.2 

255 

0  21  14.99 

21  14.91 

0  40  14.4 

40  13.8 

7.6028 

8.430 

1.97 

--2£5  1 

12  12  54i2 

256 

0  21    9J» 

21    9.12 

0  39  35.6 

39  35.0 

7.6058 

8.432 

1.94 

13  12  50.2 

257 

0  21    3.37 

21    359 

0  38  66.6 

38  66.0 

7.6088 

8.434 

151 

14  12  46.1 

258 

0  20  57.50 

20  67.42 

0  38  17.3 

38  16.7 

7.6114 

8.436 

1.88 

15  12  42.1 

259 

0  20  51.60 

20  51.52 

0  37  37.9 

37  37.3 

7.6136 

8.438 

1.85 

16  12  38.1 

260 

0  20  45.67 

20  45.59 

0  36  58.4 

36  67.8 

7.6154 

8.439 

1.81 

17  12  34.1 

261 

0  20  39.72 

20  39.64 

0  36  18.8 

36  185 

7.6168 

8.440 

1.77 

18  12  30.0 

262 

0  20  33.75 

20  33.67 

0  35  39.1 

35  38.5 

7.6187 

8.441 

1.73 

19  12  26.0 

263 

0  20  27.75 

20  27.67 

0  34  59.3 

34  68.7 

7.6205 

6.442 

-1.67 

20  12  22.0 

264 

0  20  21.73 

20  21.65 

0  34  19.4 

34  18.8 

7.6219 

8.443 

21  12  18.0 

265 

0  20  15.69 

20  15.61 

0  33  39.5 

33  38.9 

7.6230 

6.443 

22  12  13.9 

266 

0  20    9.64 

20    9.56 
20    3.49 

0  32  59.6 

32  59.0 

7.6241 

6.444 

23  12    9.9 

267 

0  20    3.57 

0  32  19.4 

32  18.9 

7.6250 

6.444 

24  12    5.9 

268 

0  19  57.49 

19  57.41 

0  31  39.4 

31  38.9 

7.SJ59 

8.444 

25  12    1.8 

269 

0  19  51.40 

19  51.32 

0  30  69.4 

30  48.9 

7.^62 

6.444 

26  11  57.8 

270 

0  19  45.31 

19  4553 

0  30  19.4 

30  18.9 

7.®66 

6.444 

27  11  53.8 

271 

0  19  39i21 

19  39.13 

0  29  39.4 

29  38.9 

7.6269 

6.443 

28  11  49.7 

272 

0  19  33.11 

19  33.03 

0  28  59.5 

28  69.0 

7.6269 

6.443 

29  11  45.7 

273 

0  19  27.01 

19  26.93 

0  28  19.6 

28  19.1 

7.6269 

8.442 

30  11  41.6 

274 

0  19  20.91 

19  20.83 

0  27  39.8 

27  39.3 

7.62Q6 

6.441 

Oct.  1  11  37.6 

275 

0  19  14.82 

19  14.74 

0  27    0.1 

26  69.6 

7.6262 

6.440 

2  11  33.6 

276 

0  19    8.73 

19    8.65 

0  26  20.5 
0  25  41.0 

26  20.0 

7.6257 

8.430 

3  11  29.5 

277 

0  19    2.65 

19    2.57 

25  40.5 

7.6248 

8.438 

4  11  25.5 

278 

0  1^56.59 

18  56.51 

0  25    1.7 

25    15 

7.6238 

6.436 

5  11  21.5 

279 

0  18  50.54 

18  50.46 

0  24  223 

24  22.0 

7.6228 

6.434 

6  11  17.4 

280 

0  18  44iSl 

18  44.43 

0  23  43.5 

23  43.0 

7.6816 

6.432 

+135 

7  11  13.4 

281 

0  18  38.49 

18  38.41 

0  23    4.7 

23    45 

7.6199 

8.430 

1.71 

+2^65 

8  U    9.3 

282 

0  18  32.49 

18  32.41 

0  22  26.0 

22  25.5 

7.6183 

6.428 

1.7G 

2,71  . 

9  U    S3 

283 

0  18  26.52 

18  26.44 

0  21  47.5 

21  47.0 

7.6168 

6.425 

1.80 

2.75 

10  11    1.3 

284 

0  18  20i>7 

18  20.49 

0  21    9.3 

21    8.8 

7.6151 

6.422 

1.64 

2.78  1 

11  10  575 

285 

0  18  14.65 

18  14.57 

0  20  31.4 

20  30.9 

7.6125 

6.419 

1.68 

2^1  1 

12  10  53J2 

286 

0  18    8.77 

18    8.69 

0  19  «3.7 

19  632 

7.6099 

6.416 

im 

2^: 

13  10  49J2 

287 

e  18    2.92 

18    2M 

0  19  16.3 

19  15.8 

7.6073 

6.413 

1.94 

2.86 

14  10  45i2 

288 

0  17  57.11 

17  57.04 

0  18  395 

18  38.7 

.  7.6047 

6.410 

1.97 

2.87 

15  10  41.1 

289 

0  17  51.33 

17  5155 

0  18    2.4 

18    li) 

7.6020 

6.406 

2i)0 

2.89 

16  10  37.1 

290 

0  17  45.59 

17  45.52 

0  17  25.9 

17  253 

73986 

6.402 

2X2 

2.91 

17  10  33.1 

291 

0  17  39J)0 

17  39.83 

0  16  49.7 

16  49.3 

7.5048 

6.398 

2.05 

2.93 

18  10  29.1 

202 

0  17  34Ja6 

17  34.19 

0  16  13.9 

16  13.5 

7.5013 

6.394 

2.07 

2ilS 

19  10  25i) 

293 

0  17  28.66 

17  28.59 

0  15  38.6 

15  38.1 

73879 

6.389 

2.09 

2i>7 

20  10  21.0 

294 

0  17  23.11 

17  23.04 

0  15    33 

16   ai 

T5R35 

6.384 

2.11 

2J« 

21  10  17.0 

295 

0  17  17.62 

17  17.65 

0  14  28.9 

14  28.5 

73192 

6.379 

2.13 

3.00 

22  10  13.0 

296 

0  17  12.18 

17  12.11 

0  13  54.7 

13  54.3 

7.5748 

6.374 

2.15 

3.01 

23  10    8.9 

297 

0  17    a80 

17    6.73 

0  13  20.9 

13  203 

7.5700 

6.368 

2.16 

zm 

24  10    4.9 

298 

0  17    1.48 

17    1.42 

0  12  47.4 

12  47.0 

7.5651 

6.3621 

2.17 

3.03 

25  10    0.9 

299 

0  16  56.22 

16  56.16 

0  12  14.4 

12  14.0 

73601 

8.356 

2J9 

3.06  1 

26    9  56.9 

300 

0  16  51.02 

16  50i)6 

0  11  41.9 

11  413 

7.5546 

6.350 

250 

3X6 

27    9  52.9 

301 

0  16  45.89 

16  46.83 

0  11    9.9 

11    93 

7.5402 

6.343 

251 

3.07 

28    9  48.8 

302 

0  16  40.82 

16  40.76 

0  10  38.4 

10  38.0 

7.5436 

6.336 

252 

3.06 

29    9  44.8 

303 

0  16  35.82 

16  35.76 

0  10    7.4 

10    7.0 

7.5375 

6  329 

254 

3.09 

30    9  40.8 

304 

0  16  30.89 

16  30.83 

0    9  3a9 

9  363 

73309 

8.322 

2551 

3,10  ' 

31    9  36.8 

305 

0  16  2&04 

16  25.98 

0    9    6.9 

9    6.5 

7.5241 

6.315 
-6.3071 

^ 

3,11 

32    9  32.8 

306 

0  16  2156 

16  2151' 

+  0    8  37.4 

8^37.1 

-73174 

+«57i 

43.12 

NEPTUNE,    1863. 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.         | 

i 

Apparent 
Right  Aaeension. 

Appamt  Declination. 

Loc  Coefficient  off 
in  Sidereal  Uinaieff. 

Log  Coefflcient    1 
oft^            1 

1  MaanSotarTliM 

1               of 

8id»- 
real 

Meridian  Tnadt. 

Date. 

At 
SidenalOh. 

At 

Traosit. 

At 

BidenalOh. 

At 

Ttansit. 

InR.A. 

In  Dee. 

InR.A. 

In  Dec. 

Not.  1 

h   m 
9  32  8 

d 
306 

h    m    ■ 
0  16  21  26 

m     f 
16  2151 

+  0^ 

^3^.4 

8'  3#:i 

-7.5174 

-8.307 

+257 

+312 

2 

9  28.8 

307 

0  16  16.56 

16  16.51 

0 

8    8.5 

8    85 

7.5100 

8.299 

258 

3.13  . 

3 

9  24.7 

308 

0  16  11.94 

16  11.89 

0 

7  40.1 

7  39.8 

7.5025 

8.201 

2.29 

3.14  ' 

4 

9  20.7 

309 

0  16    7.40 

16    7.35 

0 

7  12.3 

7  12.0 

7.4948 

8.ar2 

2.30 

3.16 

5 

9  16.7 

310 

0  16    2.93 

16    2.88 

0 

6  45.1 

6  44.8 

7.4870 

8573 

2.31 

3.16  1 

6 

9  12.7 

311 

0  15  58  55 

15  58.50 

0 

6  18.5 

6  185 

7.4796 

8563 

2.32 

317  ' 

7 

9    8.7 

312 

0  15  54.26 

15  5451 

0 

5  52.5 

5  525 

7.4695 

8.252 

2.33 

318 

8 

9    4.7 

313 

0  15  50.06 

15  50  01 

0 

5  2t.l 

5  26.8 

7.4601 

8541 

2.34 

3.19 

9 

9    0.7 

314 

0  15  45.94 

15  45.90 

0 

5    2.4 

5    25 

7.4506 

8529 

2.34 

3.19 

10 

8  56.7 

315 

0  15  41.92 

15  41.88 

0 

4  38.3 

4  38.1 

7.4409 

8517 

2.35 

350 

11 

8  52.7 

316 

0  15  37.99 

15  37.95 

0 

4  14.9 

4  14.7 

7.4304 

8.205 

2.36 

350 

12 

8  48.7 

317 

0  15  34.16 

15  34.12 

0 

3  52.1 

3  51.9 

7.4191 

8.192 

2.37 

351 

13 

8  44.7 

318 

0  15  30.43 

15  30.39 

0 

3  30.0 

3  29.8 

7.4074 

8.179 

2.37 

351 

14 

8  40.8 

319 

0  15  26.80 

15  26.76 

0 

3    8.6 

3    8.4 

7.3955 

8.165 

2.38 

3.22  , 

15 

8  36.8 

320 

0  15  23iJ7 

15  2353 

0 

2  47.9 

2  47.6 

7.3832 

8.151 

2.39 

352 

16 

8  32.8 

321 

0  15  19.84 

15  19.80 

0 

2  27.9 

2  27.7 

7.3705 

8.136 

2.40 

3.23  ' 

17 

8  28.8 

322 

0  15  16.50 

15  16.47 

0 

2    8.5 

2    8.3 

7.3575 

8.120 

2.40 

353 ; 

18 

8  248 

323 

0  15  13.27 

15  1354 

0 

1  49.9 

1  49.7 

7.3434 

8.103 

2.40 

3.24  ! 

19 

8  20.9 

324 

0  15  10.15 

15  10.12 

0 

1  32.0 

1  31.8 

7.3280 

8.086 

2.41 

354 

20 

8  16.9 

325 

0  15    7.14 

15    7.11 

0 

1  14.8 

1  14.6 

7.3121 

8.068 

2.41 

355 

21 

8  12.9 

326 

0  15    454 

15    451 

0 

0  58.3 

0  58.1 

75957 

.8.048 

2.42 

355 

22 

8    8.9 

327 

0  15    1.45 

15    1.42 

0 

0  42.6 

0  42.4 

75786 

8.028 

2.42 

3.26  1 

23 

8    5.0 

328 

0  14  58.77 

14  58.74 

0 

0  27.6 

0  27.4 

75607 

8.006 

2.43 

356 

24 

8    1.0 

329 

0  14  56.20 

14  26.17 

+  0 

0  13.4 

0  135 

75422 

7.963 

2.43 

357 

^ 

7  57.0 

330 

0  14  53.73 

14  53.71 

-  0 

0    0.1 

0    05 

75227 

7.959 

2.44 

357 

26 

7  53.0 

331 

0  14  51.38 

14  51.36 

0 

0  12.8 

0  12.9 

75014 

7.932 

2.44 

357 

27 

7  49.1 

332 

0  14  49.15 

14  49.13 

0 

0  24.7 

0  24.8 

7.1791 

7.904 

2.44 

358 

28 

7  45.1 

333 

0  14  47.03 

14  47.01 

0 

0  35.9 

0  36.0 

7.1555 

7.875 

2.45 

358 

29 

7  41.1 

334 

0  14  45.03 

14  45.01 

0 

0  46.3 

0  46.4 

7.1294 

7.842 

2.45 

358 

30 

7  37.1 

335 

0  14  4315 

14  4313 

0 

0  55.9 

0  56.0 

7.1017 

'7.805 

2.45 

358 

Dec.  1 

7  335 

336 

0  14  41.39 

14  41.37 

0 

1    4.7 

1     4.8 

7.0720 

7.766 

2.45 

359 

2 

7  29.2 

337 

0  14  39.75 

14  39.73 

0 

1  12.7 

1  12.8 

7.0403 

7.722 

2.46 

359 

3 

7  25.3 

338 

0  14  38.22 

14  38.21 

0 

1  19.9 

1  20.0 

7.0060 

7.674 

2:46 

359 

4 

7  21.3 

339 

0  14  36.82 

14  36.81 

0 

1  26.3 

1  26.3 

6.1i687 

7.620 

2.46 

3.29 

5 

7  17.4 

340 

0  14  35.54 

14  35.53 

0 

1  31.9 

1  31.9 

6.9280 

7.553 

2.46 

359 

6 

7  13.4 

341 

0  14  34.38 

14  34.37 

0 

1  36.6 

1  36.6 

6.8830 

7.475 

2.47 

3.30 

7 

7    9.5 

342 

0  14  33.34 

14  33.33 

0 

1  40.5 

1  40.5 

6.8328 

7.386 

2.47 

3.30 

8 

7    i5 

343 

0  14  32.42 

14  32.41 

0 

1  43.6 

1  43.6 

6.7736 

7.273 

2.47 

3.30 

9 

7    1.6 

344 

0  14  31.63 

14  31.62 

0 

1  45.9 

1  45.9 

6.7019 

7.109 

2.47 

3.30 

10 

6  57.7 

345 

0  14  30.97 

14  30.96 

0 

1  47.3 

1  47.3 

6.6161 

6.842 

2.48 

3.30 

11 

6  53.8 

346 

0  14  30.44 

14  30.44 

0 

1  47.9 

1  47.9 

6.5137 

-6.143 

2.48 

3.30 

12 

6  49.8 

347 

0  14  30.03 

14  30.03 

0 

1  47.7 

1  47.7 

6.3794 

+6.655 

2.48 

330 

13 

6  45.9 

348 

0  14  29.75 

14  29.75 

0 

1  46.6 

1  46.6 

6.1740 

7.018 

2.48 

3.30 

14 

6  41.9 

349 

0  14  29.60 

14  29.60 

0 

1  44.7 

1  44.7 

-5.7U58 

7.203 

2.49 

3.30 

15 

6  38.0 

350 

0  14  29J>7 

14  29.57 

0 

1  42.0 

1  42.0 

+5.3857 

7.340 

2.49 

3.30 

16 

6  34.0 

351 

0  14  29.67 

14  29.67 

0 

1  38.4 

1  38.4 

5.9023 

7.444 

2.49 

3.30 

17 

6  30.1 

352 

0  14  29.90 

14  29.90 

0 

1  34.0 

1  34.0 

6.3114 

7.523 

2.49 

3.30 

18 

6  26i2 

35:j 

0  14  30.26 

14  30.26 

0 

1  28.d 

1  28.8 

6.4648 

7.590 

2.49 

3.30 

19 

6  22.3 

354 

0  14  30.74 

14  30.75 

0 

1  22.8 

1  22.9 

6.5780 

7.651 

2.49 

3.30 

20 

6  18.3 

355 

0  14  31.35 

14  31.36 

0 

1  15.9 

1  16.0 

6.6709 

7.705 

2.49 

3.30 

21 

6  14.4 

356 

0  14  32.09 

14  32.10 

0 

1    85 

1    8.3 

6.7474 

7.750 

2.49 

330 

22 

6  10.5 

357 

0  14  32.96 

14  32.97 

0 

0  59.7 

0  59.8 

6.8101 

7.791 

2.48 

3.30 

23 

6    6.6 
I    2.7 

358 

0  14  33.95 

14  33.96 

0 

0  50.4 

0  50.5 

6.8649 

7.831 

2.48 

3.30 

24 

359 

0  14  35.07 

14  35.08 

0 

0  405 

0  40.3 

6.9135 

7.867 

2.48 

3.30 

25 

5  58.8 

360 

0  14  36.31 

14  36.32 

0 

0  295 

0  29.3 

6.9571 

7.898 

2.48 

330 

26 

5  54.9 

361 

0  14  37.68 

14  37.69 

0 

0  17.4 

0  17.5 

6.9969 

7.928 

2.47 

3.30 

27 

5  51.0 

362 

0  14  39.17 

14  39.19 

-  0 

0    4.8 

0    4^ 

7.0319 

7957 

2.47 

3.30 

28 

5  47.1 

363 

0  14  40.78 

14  40.80 

+  0 

0    8.7 

0    8.5 

7.0656 

7.985 

2.47 

359 

29 

5  43i2 

364 

0  14  42.52 

14  42.54 

0 

0  23.0 

0  22.8 

7.0969 

8.009 

2.47 

359 

30 

5  39.3 

365 

0  14  44.38 

14  44.40 

0 

0  38.1 

0  37.9 

7.1249 

8.032 

2.46 

359 

31 

5  35.4 

366 

0  14  46.36 

14  46.38 

0 

0  54.0 

0  53.8 

7.1512 

8.055 

2.46 

359 

32 

5^31.5 

367 

0  14  48.46 

14  48.48 

+  0 

1  10.8 

1  10.6 

+7.1761 

+8.077 

+2.46 

+329 

48 
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HORIZONTAL  PARALLAXES  AND  SEMIDLUIETERS.                   1 

0«» 

HORIZONTAL  PARAfJ.AXTO. 

TERTIGAL  SKMIDIAMSrSB. 

SID.  TXin  OF  SBCIDIAHKTB    1 

SkleiMl 
Date. 

S 

9 

s 

S 

9 

S 

S 

9 

0.36 

d 

1 

^,U 

^04 

9!!b3 

S^39 

^02 

{>!34 

o'.18 

0.36 

6 

6.36 

5.06 

SJ57 

2.48 

5.04 

5.06 

0.18 

0.36 

0.35 

11 

6.71 

5.07 

8.18 

2.61 

5.04 

4.82 

0.19 

0.36 

0.34 

16 

7J23 

5,09 

7.83 

2.81 

5.07 

4.61 

0.20 

0.36 

0.12 

21 

8.00 

5.12 

7.51 

3.12 

5.10 

4.42 

0.21 

0.36 

0^1 

26 

9.15 

5.14 

7J22 

3.56 

5.12 

4.24 

0.24 

0.36 

0.30 

31 

10.69 

5.17 

6.92 

4.16 

5.15 

4.08 

038 

0.36 

059 

36 

12.30 

bJZi 

6.66 

4.79 

5.19 

3.92 

0.32 

0.36 

057 

41 

13i25 

5J24 

6.41 

516 

5J22 

3.78 

0.36 

0.36 

056 

46 

13.10 

5J28 

6.19 

5.10 

5i26 

3.64 

0.35 

0.36 

055 

51 

12in 

5.33 

5.98 

4.75 

5.31 

3.52 

0.33 

0.36 

055 

56 

11.12 

5.37 

5.79 

4.33 

5.36 

3.41 

0.31 

0.36 

054 

61 

10.13 

5.43 

5.60 

3.94 

5.41 

3.30 

Oi29 

0.36 

054 

66 

9.29 

5.49 

5.43 

3£l 

5.47 

3.20 

oja6 

0.36 

053 

71 

8.61 

5.56 

5i27 

3.35 

5.53 

3.10 

023 

0.37 

053 

76 

8.C6 

5.61 

5.13 

3.13 

5.60 

3.02 

031 

0.38 

052 

81 

7.60 

5.70 

4.99 

2J)6 

5.68 

2M 

0J20 

0.38 

052 

86 

7J22 

6.79 

4.85 

2.81 

5.78 

2.86 

0.19 

0.39 

051 

91 

6.91 

5.88 

4.72 

2.69 

5.86 

2.79 

0.18 

0.40 

051 

96 

6.67 

6.00 

4.60 

2.60 

5.96 

2.71 

0.18 

0.42 

050 

101 

6.51 

6.09 

4.49 

2.53 

6.06 

2.64 

0.17 

0.43 

0.19 

106 

6.43 

6.20 

4.38 

2.60 

6.18 

258 

0.17 

0.44 

0J9 

111 

6.47 

6.34 

4J29 

2.52 

6.32 

253 

0.18 

0.45 

0.19 

116 

6.68 

6.48 

4.20 

2i31 

6.46 

2.48 

0.19 

0.47 

0.18 

121 

7.10 

6.62 

4.12 

2.77 

6.60 

2.43 

030 

0.48 

0.18 

126 

7.73 

6.79 

4.05 

3.01 

6.76 

2.39 

032 

050 

0.18 

131 

859 

6.96 

3.97 

3.34 

6.94 

2.34 

034 

051 

0.17 

136 

9.64 

7.16 

3M 

3.76 

7.13 

2.30 

037 

053 

0.17 

141 

10.89 

7.37 

3.86 

4.24 

7.34 

2iW 

0.31 

054 

0.17 

146 

12.24 

7.60 

3.80 

4.76 

757 

23i 

0.35 

056 

0.16 

151 

13.61 

7.85 

3.74 

5.30 

7.82 

230 

0.39 

057 

0.16 

156 

14.79 

8.13 

3.69 

5.76 

8.10 

2.17 

0.42 

059 

0.16 

161 

15.47 

8.43 

3.64 

6.02 

8.40 

2.14 

0.43 

0.60 

0.15 

166 

15.43 

8.76 

3.59 

6.01 

8.73 

2.12 

0.41 

om 

0.15 

171 

14.66 

9.13 

3.55 

5.71 

9.09 

2.09 

0.39 

0.64 

0.15 

176 

13.40 

9.53 

3.51 

5.22 

9.49 

2.07 

0.37 

0.66 

0.15 

181 

11.95 

9i)6 

3.48 

4.65 

9.92 

2.05 

035 

0.09 

0.15 

186 

10.54 

10.45 

3.45 

4.10 

10.41 

2.04 

0.32 

0.71 

0.14 

191 

9.29 

10.99 

3.42 
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0.19 

1.46 

0.13 

246 

7.45 

23.35 

3.25 

2.90 

2336 

1.92 

0.20 

150 

0J3 

251 

7.90 

25iM 

3i25 

3.08 

25.15 

1.91 

051 

1.73 

0.13 

256 

8.46 

27.11 

3M 

339 

27.03 

1.91 

033 

1.86 

0J3 

261 

9.16 

28.80 

3SU 

356 

28.68 

1.91 

035 

1.96 

0.13 

266 

10.02 

30.03 

3J25 

3.90 

29.94 

1.91 

037 

2.04 

0.13 

271 

11.07 

30.69 

3J25 

4.31 

3058 

1.92 

0.30 

2.08 

0.13 

276 

12.17 

30.52 

3J26 

4.74 

30.41 

1.92 

0.32 

2.06 

0J3 

281 

12.92 

29.60 

3.26 

5.03 

29.48 

1.92 

0.34 

1.99 

0J3 

286 

12.70 

28iJl 

3.27 

4.94 

28.11 

1.93 

0.32 

1.89 

0.13 

291 

11.41 

26.46 

3J28 

4.44 

26.36 

1.94 

059 

1.77 

0.13 

296 

9.81 

24.59 

3.30 

3.82 

24.50 

1.95 

0J25 

1.64 

0.13 

PLANETS,    1B63. 


379 


HORIZONTAT.  PARALLAXES  AND  SKMTDT  A  METERS. 
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D»to, 
1863. 

RBOTANOULAR  BQUATORTATi. 

POLAR  BCLIPTIC. 
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1863. 

RKCTANOULAR  BQUATORIAL. 

POLAR  WJLIPTIC.        1 
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93fc$000 

2.5 

5840811 

0036 

5512884 

3529 

J2825997 

6380 

313  65  71.8 

495 

0.68 

93bC45 

3.0 

-h.6303883 

3112 

—.6457655 

8309 

— J2802034 

2419 

314  26  36.8 

135 

—0.72 

938696 

3.5 

5966425 

5658 

5401931 

2594 

J2777856 

8244 

314  56  595 

36.9 

0.75 

939052 

4.0 

.7028432 

7670 

.6345715 

6386 

iJ753464 

3854 

315  27  23.0 

0.3 

0.77 

939414 

4.5 

.708:i8*)9 

9142 

.6289011 

9691 

iJ72886i) 

9253 

315  67  465 

23.4 

0.79 

l»39783 

5.0 

.7150H23 

0071 

.6231824 

2512 

5704047 

4443 

316  27  69.0 

46.1 

0.80 

940167 

55 

-h.72ll2W 

0453 

—51741.56 

4853 

—5679026 

9425 

316  68  315 

85 

-0.79 

940637 

6.0 

.7271025 

0283 

.6116)15 

6720 

5653798 

4199 

317  28  53.9 

30.9 

0.78 

940i)23 

6.5 

.733J2.M 

:9557 

5957402 

8116 

5628365 

8769 

317  68  75.9 

.''.2.8 

0.77 

941315 

7.0 

.7389002 

8271 

5998323 

9045 

5602729 

3135 

318  29  37.7 

145 

0.75 

941712 

7.5 

.7447146 

642J 

5938781 

9512 

5576893 

7302 

318  69  595 

36.0 

0.72 

942116 

8.0 

-K.750472J 

4000 

—5878782 

9521 

-5550868 

1269 

319  29  80.4 

675 

-0.68 

942623 

8JS 

.766172J 

1005 

5818328 

9075 

5524626 

5040 

320  0  41.4 

18.1 

0.64 

942936 

9.0 

.7618142 

7433 

575742> 

8180 

5498198 

8614 

320  30  62.1 

38.8 

059 

943353 

9.5 

.7673982 

3279 

5696976 

6839 

5471577 

1996 

321  0  825 

59.1 

054 

943776 

10.0 

.772^235 

8538 

5634288 

5059 

5444765 

6186 

321  31  42.7 

195 

0.48 

944202 

10.5 

-h.7783896 

3235 

—5572.163 

2842 

-5417763 

8187 

322  I  625 

39.0 

—0.42 

944633 

11.0 

.7837961 

7276 

5509409 

K)196 

5390673 

0999 

322  31  825 

585 

0.36 

945069 

11.5 

.7891426 

0747 

5446329 

7124 

5363197 

3626 

323  2  415 

17.9 

059 

945509 

12.0 

.7944285 

3612 

538282.> 

3628 

5335638 

6069 

323  32  605 

36.9 

053 

945952 

12.5 

.7996535 

5868 

5318905 

9716 

5307899 

8333 

324  2  795 

55.7 

0.16 

946399 

lao 

-h.8')48l72 

7512 

—5254571 

5390 

—.2279981 

K)417 

324  33  37.9 

14.1 

—0.10 

946848 

13.5 

.8JJ9192 

8538 

5189831 

K)658 

5251886 

2325 

325  3  565 

32.3 

—0.04 

947300 

14.0 

.81495)2 

8945 

51246^8 

5523 

5223616 

4057 

325  33  74.0 

50.1 

-4-0.02 

947756 

14.5 

.8199367 

8727 

5059147 

9990 

5196175 

6619 

326  4  315 

75 

0.08 

948213 

15.0 

.8248511 

7878 

.4993214 

4065 

5166564 

7010 

326  34  48.7 

245 

0.13 

948673 

15.5 

-h.829732l 

6J95 

—.4926894 

7753 

—5137786 

8235 

327  4  655 

41.4 

+0.18 

949137 

16.0 

.8344892 

4273 

.4860194 

1060 

5108844 

9295 

327  34  82.1 

67.8 

052 

949603 

16.5 

.8392121 

1599 

.4793129 

3994 

5(i79738 

H)112 

328  6  38.1 

13.8 

055 

950072 

17.0 

.84387  J4 

89!)9 

.4725676 

6557 

5050474 

0930 

328  36  63.8 

295 

058 

950543 

17.5 

.8484638 

4040 

.4657869 

8758 

5021050 

1508 

329  6  695 

44.8 

0.30 

961017 

18.0 

-h.852'K)19 

9328 

—.4599703 

K)599 

—.1991474 

1934 

329  36  84.1 

69.7 

+0.31 

951492 

18.5 

.8574.343 

3959 

.4521185 

2089 

.1961742 

2204 

330  6  38.7 

145 

0.31 

951169 

19.0 

.8618510 

7934 

.4452319 

3230 

.1931861 

2325 

330  36  62.8 

28.3 

0.31 

952448 

19.5 

.8651813 

1245 

.4383112 

4030 

.1901833 

2299 

331  6  665 

41.9 

050 

962929 

20.0 

.87J4450 

3890 

.4313570 

4495 

.1871660 

2128 

331  36  79.8 

65.1 

057 

963412 

205 

-h.8746418 

5866 

-.4243698 

4630 

—.1841344 

1814 

332  7  325 

7.8 

+055 

953897 

21.0 

.8787712 

7168 

.4173502 

4441 

.1810887 

1359 

332  37  45.0 

205 

052 

954384 

21.5 

.8828331 

7796 

.4102.988 

3934 

.1780291 

0765 

333  7  66.9 

32.0 

0.18 

954874 

22.0 

.8868272 

7744 

.4032162 

3115 

.1749563 

:0039 

333  37  68.4 

435 

0.14 

965366 

22.S 

.8907533 

7013 

.3961029 

1989 

.1718703 

9181 

334  7  79.3 

64.3 

0.09 

956860 

23.0 

-h.8946110 

5599 

—.3889597 

:0564 

-.1687710 

8190 

334  38  29.8 

4.8 

+0.04 

956367 

23.5 

.8984003 

3500 

.3817869 

8843 

.165659D 

7072 

335  8  39.8 

14.7 

—0.(5 

r56856 

24.0 

i)J212)8 

0714 

.3745854 

6835 

.1625347 

5830 

335  38  49.3 

245 

0.08 

957357 

24.5 

iK)57724 

7238 

.3673556 

4544 

.1593980 

4465 

336  8  58.3 

33.1 

0.14 

957861 

25.0 

il093548 

3071 

.3600982 

1976 

.15G2493 

2979 

336  38  66.7 

415 

050 

958369 

25.5 

-h.9128679 

8210 

—.3528138 

9139 

-.1530688 

1376 

337  8  74.7 

49.4 

-057 

958880 

26.0 

.9163114 

2654 

.3455028 

6035 

.1499169 

9658 

337  38  82.1 

56.8 

0.33 

959394 

26.5 

.9196851 

64.K) 

.3381660 

2674 

.1467336 

7827 

338  9  29.1 

3.7 

0.40 

959911 

27.0 

iJ229888 

9446 

.3308038 

9058 

.1435.395 

5887 

338  39  355 

10.1 

0.46 

960432 

275 

i»62224 

1791 

.3234168 

5194 

.1403345 

3839 

339  9  415 

16.0 

053 

960966 

23.0 

-h.9293855 

3431 

—.3160057 

1089 

—.1371191 

1686 

339  39  46.9 

21.4 

-0.69 

961483 

2^5 

.9324782 

4367 

.3085709 

6747 

.1338934 

9431 

340  9  51.8 

265 

0.64 

962014 

Mar.  1.0 

.9355002 

4596 

.3011130 

2174 

.1306577 

7075 

340  39  565 

305 

0.69 

962549 

15 

.9384514 

4117 

J2936326 

7376 

.1274122 

4622 

341  9  60.1 

34.4 

0.73 

963088 

2.0 

.9413317 

293(1 

.2861303 

2359 

.1241571 

2072 

341  39  63.4 

37.7 

0.77 

963630 

25 

-h.9441407 

I02n 

— iK'86065 

7127 

-.1208026 

9420 

342  9  66.3 

405 

-0.80 

964176 
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Date, 
1863. 

RKCTANOULAR  KQUATORIAL. 

POLAR  ECLIPTIC.         1 

X. 

X'. 

Y. 

Y*. 

Z. 

zr. 

Tra«  Longltade. 

i' 

Latitade. 

Log.  Had. 
TeeU  —  p. 

Mar.  3.0 

+.9468785 

8417 

-J2710618 

1685 

—.1176191 

6695 

34^39  68'.7 

4^9 

—0.82 

99 
964796' 

3.5 

.94J5449 

5090 

J26:M967 

6040 

.114:«67 

3872 

343  9  70.6 

44.7 

0.63 

965281  1 

4.0 

.9521396 

1047 

.2559119 

H)197 

.1110456 

0962 

343  39  72.1 

465 

0.84 

965839  ' 

4.5 

.9546626 

6286 

.2483078 

4162 

.1077460 

7967 

344  9  73.1 

47.1 

0.84 

966402  j 

5.0 

.9571138 

0808 

J2406850 

7939 

.1044384 

4892 

344  39  73.6 

475 

0.84 

966968 

5.5 

+.9594930 

4609 

—.2330440 

1535 

—.1011220 

1738 

345  9  73.7 

475 

—0.82 

967538 

6.0 

.9618900 

7689 

.2253854 

4954 

XW77998 

8508 

345  39  73.3 

475 

0.81 

9G8112  , 

6.5 

.9640347 

0046 

5177097 

8202 

.0944692 

5203 

346  9  72.5 

46.3 

0.78 

968680 

7.0 

.9661968 

1677 

5100175 

1285 

.0911315 

1827 

346  39  715 

45.0 

0.75 

960270 

7.5 

.9682862 

2581 

5023093 

4208 

J0&77S67 

8380 

347  9  695 

435 

0.71 

969854 

8.0 

-f-.9703028 

2758 

—.1945857 

6977 

—.0844351 

4865 

347  39  67.3 

41.0 

-0.66 

970442 

8.5 

.9722465 

2295 

.1868473 

9598 

.0810772 

1287 

348  9  64.7 

38.3 

051 

971U33 

9.0 

.9741171 

0922 

.1790945 

2975 

.0777131 

7647 

348  39  61.7 

35.3 

055 

9716B7  1 

9.5 

.9759145 

8906 

.1713280 

4415 

.0743429 

3946 

349  9  58.3 

31.8 

049 

972223 

10.0 

.9776387 

6159 

1635483 

6622 

.0709667 

:0185 

349  39  545 

28.0 

0.43 

972822 

10.5 

+.9792395 

2677 

—.1557558 

8702 

— /)675850 

6369 

350  9  60.3 

23.8 

-0.37 

973424 

11.0 

.9808666 

8459 

.1479514 

K)662 

.0641983 

2503 

350  39  45.6 

19.1 

0.30 

974028 

11.5 

.9823701 

3504 

.1401353 

1^06 

.0608065 

8586 

351  9  40.6 

14.0 

053 

974635 

12.0 

.9837997 

7811 

.1323085 

4242 

.0574101 

4623 

351  39  35.0 

8.4 

0.16 

975243 

12.5 

.9851553 

1378 

.1244713 

5874 

.0540093 

0616 

352  9  29.1 

2A 

0.10 

975653 

13.0 

+.9864368 

4204 

—.1166245 

7410 

--.0506041 

6564 

352  38  82.7 

66.0 

—0.04 

976464 

13.5 

.9876441 

6288 

.1087686 

8855 

.0471949 

2472 

353  8  75.9 

49J 

+0i»2 

14.0 

.9887770 

7628 

.1009042 

:0215 

.0437821 

8345 

353  38  68.7 

41.9 

0.07 

977690 

14.5 

.9898354 

8223 

.0930318 

1495 

.0403661 

4185 

354  8  61.0 

34.1 

0.12 

978304 

15.0 

.9908193 

8073 

.0851521 

2702 

.0369470 

9996 

354  38  52.9 

26.0 

0.16 

978919 

15.5 

+.9917286 

7177 

—.0772656 

3841 

-X)335246 

5772 

355  8  44.4 

27.4 

+050 

979634 

16.0 

.99256  J3 

5535 

.0693729 

4917 

.0300999 

1525 

355  38  35.4 

8.4 

053 

980150 

16.5 

.9933233 

3146 

MU747 

5939 

.0266727 

7253 

356  7  86.0 

58.9 

056 

980766 

17.0 

.9940085 

0009 

.0535717 

6912 

.0232435 

2961 

356  37  76.1 

49.0 

058 

961381  1 

17J> 

.9946188 

6123 

.0456645 

7843 

.0198124 

8660 

357  7  65.7 

385 

0.30 

961997  1 

18,0 

+.9951542 

1488 

—.0377537 

8738 

—.0163799 

4325 

357  37  64.9 

27.7 

+0.31 

969612 

18.5 

.9956147 

6104 

i)298399 

9603 

.0129462 

9988 

358  7  435 

165 

0.30 

963S27 

19.0 

.9960003 

:99n 

.0219239 

:0446 

.0095114 

5640 

358  37  31.8 

45 

059 

983842  1 

19.5 

.9963109 

3088 

.0140062 

1272 

.0060759 

1285 

359  6  79.4 

62.0 

056 

964457  1 

.  20.0 

.9965465 

5456 

—.0060875 

2087 

—.0026402 

6928 

359  36  66.6 

395 

053 

985071 

205 

+.9967072 

7074 

+.0018317 

7102 

+.0007958 

7432 

0  6  53.3 

25.9 

+0J9 

965684 

21.0 

.9967931 

7945 

.0097507 

6290 

.0042316 

1790 

0  36  39.4 

12.0 

0.15 

966296 

21.5 

.9968042 

8967 

.0176690 

5470 

.0076672 

6146 

1  6  85.1 

57.6 

0.10 

966906 

22.0 

.9967405 

7442 

X)255858 

4636 

.0111020 

0495 

1  36  70.1 

42.6 

+0.06 

967690  ; 

22.5 

.9966921 

6063 

.0335005 

3781 

.0145358 

4833 

2  6  54.7 

27.1 

—0.01 

966132 

23.0 

+.9963890 

3960 

+.0414123 

2897 

+.0179686 

9162 

2  36  38.6 

11.0 

—0.07 

968743  , 

23.5 

.9961014 

1085 

.0493207 

1979 

.0213999 

3475 

3  4  82.0 

54.3 

0.14 

989353  ; 

24.0 

.9957394 

7477 

.0572250 

1020 

smda&3 

7770 

3  34  64.8 

37.1 

050 

969963  I 

24.5 

.9953031 

3125 

.0651247 

0015 

.0282566 

2043 

4  4  47.1 

19.3 

057 

990672 

25.0 

iKM7922 

8023 

.0730191 

:8958 

.0316815 

6293 

4  34  28.7 

0.9 

0.33 

991181  ' 

25.5 

+.9942073 

2191 

+.0809077 

7842 

+i)35ia40 

0518 

5  3  69.8 

41.9 

—0.40 

991791 

2ao 

.9935484 

5614 

.0887899 

6663 

.0385239 

4718 

5  33  505 

22.3 

0.46 

992400  I 

26.5 

.9928156 

8298 

X)966651 

5413 

.041!M08 

8887 

6  3  305 

25 

052 

999010 

27.0 

.9920091 

0245 

.1045329 

4090 

.0453545 

3025 

6  32  69.4 

41.3 

0.57 

933620 

27.5 

.9911290 

1456 

.1123926 

2685 

.0487b45 

7126 

7  2  485 

20.1 

0.63 

994331  1 

28.0 

+.9901753 

1931 

+.1202436 

1194 

+.0521706 

1188 

7  31  86.3 

685 

-0.68 

994842 

28.5 

.9691483 

1673 

.1280854 

:9611 

.05.55728 

5211 

8  1  63.9 

35.7 

0.73 

995455 

29.0 

.9880481 

06^ 

.1359173 

792!) 

.0589709 

9193 

8  31  40.9 

12.7 

0.77 

996066 

29.5 

.9868749 

8963 

.1437388 

6143 

.0623646 

3131 

9  0  77.3 

49.0 

0.80 

996688  , 

30.0 

.9656290 

6516 

.1515493 

4247 

.0657534 

7020 

9  30  535 

24.9 

0.83 

997296 

30.5 

+.9843102 

3340 

+.1503483 

2236 

+^1691372 

0859 

10  0  285 

05 

-0-86 

997912 

31.0 

.9829189 

9439 

.1671352 

0104 

.0725161 

4649 

10  29  635 

34.9 

0.86 

996698  1 

315 

.9614553 

4815 

1749016 

7848 

.0758894 

8383 

10  69  37.4 

9.0 

0.86 

999146 

Apr.  1,0 

.9799193 

9467 

.1826710 

5461 

.0792571 

2061 

11  28  71.0 

42.6 

0.85 

999764  1 

15 

.9783112 

3398 

.1904188 

2938 

.0826190 

5681 

11  58  44.1 

15.6 

0.84 

O003R5 
001006 

2.0 

+.9766311 

6609 

+.198152-1 

0275 

+.0950747 

9239 

12  27  76.6 

48.1 

-0.82 

Q  TlM  ftnC  flfOTM  of  this  and  tlw  foUowIng  togailUuu  an  (MK 
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1863. 

BBOTANOULAE  EQUATORIAL. 

POLAR  ECLIPTIC.          1 

X. 

X'. 

Y. 

Y*. 

X. 

Zf. 

True  Longitude. 

1' 

2d:i 

Latitude. 

L^.Rftd.1 

Apr.  2L5 

+.9748792 

9103 

+.3058711 

7460 

+i)R93341 

2734 

12  57  4i5' 7 

-0*79 

0.0   1 
001620  ' 

3.0 

.9730555 

0877 

J2135756 

4505 

.0926671 

6165 

13  26  805 

51.6 

0.76 

002353  1 

as 

.9711603 

1927 

J21 12640 

1388 

.0960034 

:9527 

13  56  51.3 

22.6 

0.72 

002879 

4.0 

.9691938 

2285 

42289361 

8109 

.0993327 

2824 

14  25  61.8 

53.1 

0.68 

003505  1 

4.5 

i)671561 

1930 

4065915 

4663 

.1036546 

6044 

14  55  S1J6 

23.0 

0.63 

004132 

5.0 

+.9650474 

0646 

+.2442396 

1044 

+.1069690 

9190 

15  24  61.4 

52.6 

—057 

004759 

5^ 

.9638679 

9063 

42518498 

7246 

.1092758 

2259 

15  54  505 

21.6 

051 

005388 

6.0 

.9606179 

6575 

42594518 

3267 

.1125745 

5248 

16  23  79.1 

505 

0.45 

006018 

6.5 

.9583974 

3382 

42670350 

dK)99 

J158650 

8154 

16  53  475 

185 

0.39 

006649 

7.0 

.0559065 

9485 

.2745986 

4736 

.1191473 

0979 

17  22  74i) 

45.9 

0.32 

007279 

7.5 

+.9534454 

4686 

+42821436 

0177 

+.1224211 

3718 

17  52  42,1 

13.0 

-056 

007910 

8.0 

.9509143 

9687 

42896661 

5413 

.1256659 

6368 

18  21  68.9 

39.8 

0.19 

008541 

6.5 

i)483l31 

3588 

42971686 

0438 

4289416 

8926 

18  51  35.3 

6.1 

0.12 

009172 

9.0 

iM56423 

6893 

.3046499 

5253 

.1321879 

1391 

19  20  615 

32.0 

— 0.C6 

009802 

9^ 

.9439019 

9601 

J3121090 

:9844 

.1354247 

3760 

19  49  66.7 

57.4 

0.00 

010432 

10.0 

+.9400932 

1417 

+J3195457 

4313 

+.1386519 

6034 

20  19  51.6 

225 

+0.06 

011061 

10.5 

.9373133 

3640 

.3369593 

8349 

.1418691 

8208 

20  48  765 

47.1 

0.11 

011690 

11.0 

4)343655 

3174 

.3343494 

a253 

.1450759 

0278 

21  18  40.7 

11.3 

0.16 

012317 

11.5 

i)313490 

3031 

.3417153 

5911 

.1482722 

2243 

21  47  645 

35.0 

050 

012943 

12.0 

i)381640 

3183 

.8490561 

.•9333 

.1514576 

4099 

22  16  6711 

58.4 

054 

013568 

135 

+.9850107 

0663 

+.3563717 

3479 

+.1546319 

5844 

22  46  50.6 

215 

+057 

014192 

13.0 

.9317895 

8463 

.3636615 

5379 

.1577948 

7475 

23  15  73.3 

43.7 

0.30 

014813 

13.5 

.9185005 

5685 

.3709348 

8013 

.1609463 

8992 

23  45  35.3 

5.6 

0.31 

015432 

14.0 

.9151439 

3033 

.3781610 

0377 

.1640862 

0303 

24  14  564) 

275 

0.32 

016050 

14.5 

i)l  17300 

7805 

.3853698 

2467 

.1672142 

1675 

24  43  78.0 

485 

0.31 

016665 

15.0 

+.9083391 

3909 

+.3995505 

4276 

+.1703299 

2834 

25  13  38.7 

8.9 

+0.30 

017277 

15.5 

i)046713 

7343 

.3997026 

5799 

.1734330 

3867 

25  42  59.0 

29.1 

0428 

017887 

16.0 

.9010469 

nil 

4368354 

7029 

.1765234 

4774 

26  11  78.8 

48.9 

056 

018494 

165 

.8973562 

4316 

.4139187 

7964 

.17U6010 

5552 

26  41  385 

85 

0423 

019098 

17.0 

.8935996 

6663 

4309816 

8596 

.1826655 

6200 

27  10  57.1 

27.1 

0420 

019699 

175 

+.8897774 

8453 

+.4380139 

8921 

+.1857167 

6714 

27  39  75.6 

455 

+0.J6 

020297 

18.0 

J385d899 

9591 

4350147 

8933 

.1887541 

7091 

28  9  335 

3.4 

0.11 

090891 

185 

.8819374 

.•0078 

.4419838 

8621 

.1917776 

7329 

28  38  51.1 

204) 

+0.C6 

021482 

19.0 

.8779303 

9930 

.4489303 

7993 

.1947870 

7426 

29  7  68.0 

37.8 

—0.01 

022070 

195 

J8738389 

9118 

.4558339 

7032 

.1977821 

7380 

29  36  84.6 

54.3 

0.07 

022655 

30.0 

+.8696936 

7678 

+.4636939 

5735 

+JK)07e25 

7187 

30  6  405 

105 

—0.13 

023236 

205 

.8654848 

56J3 

.4695399 

4098 

42J37282 

6847 

30  35  56.0 

25.6 

0420 

023815 

21.0 

.8613139 

2^96 

.4763313 

2114 

5ii66789 

6357 

31  4  70.9 

405 

057 

024390 

215 

J&56d78Q 

9561 

.483C)975 

:9780 

42096144 

5715 

31  33  85.4 

54.9 

0.33 

024963 

22.0 

^3534813 

56M 

.4898383 

7091 

42125345 

4919 

33  3  395 

6.7 

0.39 

025531 

225 

+J64d0333 

1026 

+.4965320 

4041 

+5154390 

3967 

33  32  52.7 

23.1 

-043 

026097 

23.0 
23.5 

.8435016 

5833 

5031813 

0638 

42183277 

2857 

33  1  65.4 

34.8 

051 

026661 

.8389197 

.•0036 

5098037 

6846 

42212005 

1568 

33  30  77.8 

47.1 

056 

027222 

24.0 

£342771 

3613 

5163867 

3690 

42240570 

0157 

33  59  895 

56.6 

0.61 

027780 

345 

.8295740 

6594 

5239331 

8157 

.2268972 

8562 

34  29  40.8 

10.0 

0.66 

028336 

25.0 

+.8248109 

8975 

+5294412 

3342 

+.2297208 

6802 

34  58  515 

30.6 

-0.71 

02R889 

255 

.8199881 

:0759 

5359107 

7941 

.2325277 

4874 

35  27  61.8 

30.6 

0.74 

029440 

26.0 

.8151062 

1953 

5423411 

2349 

J2353176 

2777 

35  56  71.4 

40.4 

0.77 

029989 

265 

.8101654 

3556 

5487319 

6161 

23H0905 

0509 

36  25  60.7 

49.6 

0.79 

030536 

27.0 

.8051663 

3577 

5550827 

:9673 

.2408460 

6068 

36  54  69.3 

565 

0.81 

031081 

275 

+.8001092 

3018 

+5613931 

2781 

+Jd435840 

5451 

37  24  37.6 

6.4 

-0.60 

031635 

28.0 

.7949946 

:0884 

.5676627 

5483 

.2463043 

2658 

37  53  455 

14.0 

0.81 

033166 

385 

.7898239 

9179 

5738911 

7771 

42490068 

:9686 

36  22  52.4 

31.1 

0.80 

0337C6 

29.0 

.7845944 

6906 

5800778 

.•9643 

J2516912 

6534 

38  51  59.0 

27.7 

0.78 

033344 

295 

.7793096 

4070 

5863326 

1094 

43543575 

3201 

39  20  655 

33.8 

0.76 

033781 

30.0 

+.7739689 

:067b 

+5023349 

3123 

+JK70a53 

-.9683 

39  49  70.6 

39.3 

—0.73 

034316 

305 

.7685738 

6736 

5983845 

2733 

5596347 

5981 

40  18  76.0 

54.4 

0.6D 

034850 

Kaj  1.0 

.7631315 

3335 

.6044009 

2892 

42622454 

2092 

40  47  60.7 

49.1 

0.65 

035382 

15 

.7576155 

7177 

.6103738 

2626 

42648373 

8015 

41  16  854) 

53.3 

0.6C 

035914 

2.0 

.7530553 

1586 

.6163039 

19331  42674103 

3748 

41  45  68.8 

57.1 

0.5fi 

036445 

25 

+.74644101  5456 

+.6331878 

0776 

1+42690640 

9290 

42  15  32 2 

0.4 

— 04(] 

036974 
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D«te, 
1863. 

BKCTANOULAR  EQUATORTATi. 

POLAR  SOUPTIC.          1 

X. 

X'. 

Y. 

Y». 

Z. 

Z'. 

Trae  Longitude. 

i' 

Latitod^ 

Mar  3.0 

-h.7407732 

8790 

+.6280280 

:9184 

+J2724984 

4638 

4§44  25^ 

^.4 

-0!43 

00 

037301  ; 

3.5 

.7350523 

1593 

.6338235 

7144 

i?750134 

:9792 

43  13  37.8 

5.9 

0.37 

038G28  ' 

4.0 

.7292786 

3868 

.6395735 

4650 

.2775086 

4748 

43  42  40.0 

8.1 

0.30 

038553 

4.5 

.7234525 

5619 

.6452780 

1701 

.2799840 

9506 

44  11  41.8 

9.8 

0J23 

030077 

5.0 

.7175745 

6850 

.6509363 

8290 

i2824393 

4063 

44  40  43.2 

11.1 

016 

039599 

5.5 

+.7116449 

7566 

+.6565481 

4414 

+.2848746 

8420 

45  9  44.3 

12.1 

—0.09 

040119 

6.0 

.7056642 

7771 

.6621129 

0068 

iW72894 

2572 

45  38  44.9 

12.7 

—0.02 

040638  1 

6.5 

.6996328 

7469 

.6676304 

5249 

i»96838 

6520 

46  7  45.3 

13.0 

+0.05 

041154 

7.0 

.6935510 

6663 

.6731003 

:9955 

.2920574 

0260 

46  36  45.2 

12.9 

0.11 

041669 

7.5 

.6874192 

5357 

.6785221 

4179 

J2944102 

3792 

47  5  44.8 

12.4 

0.16 

042181 

8.0 

+.6812381 

3558 

+.6838955 

7920 

+.2967420 

7115 

47  34  44.0 

11.6 

+0.21 

042G91  1 

b.5 

.6750078 

1267 

.6892202 

1173 

J2990527 

0226 

48  3  42.9 

10.4 

0i25 

043199  i 

9.0 

.66871289 

8489 

.6944956 

3934 

.3013419 

3123 

48  32  41.5 

&JD 

0.29 

043703 

9.5 

.6624017 

5229 

.6997216 

6201 

.3036094 

5802 

49  1  39.8 

7.1 

0.32 

044204 

10.0 

.656J268 

1491 

.7048977 

7969 

.3058553 

8266 

49  30  37.7 

4.9 

0.34 

044702 

10.5 

+.6496044 

7279 

+.7100235 

:9234 

+.3080794 

0511 

49  59  35.5 

2.6 

+0.36 

045197 

11.0 

.6431351 

2597 

.7150986 

:9992 

.3102815 

2537 

50  28  32.9 

0.0 

0.38 

045688 

11.5 

.6366193 

7451 

.7201226 

0239 

.3124614 

4340 

50  56  89.9 

56.9 

0.38 

046176 

12.0 

.6300574 

1843 

.7250952 

:9972 

.3146189 

5920 

51  25  86.6 

53.6 

0.37 

046659 

12.5 

.6234499 

5780 

.7300160 

:9187 

.3167540 

7276 

51  54  83.1 

50.0 

0.^ 

047138 

13.0 

+.6167973 

9265 

+.7348845 

7880 

+.3188663 

8403 

52  23  79.1 

46.0 

+0.33 

047613 

13.5 

.6101001 

2305 

.7397004 

6046 

.3209555 

9301 

52  52  75.0 

41.8 

0.30 

048064  1 

14.0 

.6033588 

4903 

.7444633 

3683 

.3230219 

:9970 

53  21  70.4 

37.1 

0J27 

048550  > 

14.5 

.5965740 

7066 

.7491728 

0785 

.3250651 

0407 

53  50  65.6 

32.2 

OJ23 

049011  1 

15.0 

.5897462 

8799 

.7538287 

7352 

.3270849 

0610 

54  19  60.4 

26.9 

0J9 

049468  , 

15.5 

+.5828759 

:0107 

+.7584305 

3378 

+.3290813 

0579 

54  48  55.0 

21.4 

+0.14 

049990 

1G.0 

.5759637 

:0996 

.7629778 

8859 

.3310540 

0311 

55  17  49.1 

15.5 

0.09 

050367 

16.5 

.5690101 

1471 

.7674703 

3792 

.3330029 

:9805 

55  46  43.0 

9.3 

+0.02 

050809 

17.0 

.5620156 

1537 

.7719077 

8174 

.3349279 

9060 

56  15  36.5 

2.8 

—0.04 

051245 

17.5 

.5549808 

:1200 

.7762896 

2001 

.3368288 

8074 

56  43  89.7 

55.9 

0.10 

051676 

18.0 

+5479062 

:0465 

+.7806159 

5272 

+.3387056 

6847 

57  12  82.5 

48.7 

-0.16 

052101 

18.5 

.5407924 

9338 

.7848861 

7982 

.3405581 

5377 

57  41  75.0 

41.1 

0.22 

059521  , 

19.0 

.5336307 

7821 

.7890999 

0128 

.3423861 

3662 

58  10  67.1 

33.1 

0.27 

063936 

19.5 

.5264489 

5924 

.7932571 

1708 

.3441895 

1701 

58  39  58.9 

24.8 

0.33 

053346 

20.0 

.5192206 

3651 

.7973573 

2719 

.3459682 

9494 

59  8  50.3 

16.1 

0.38 

053750 

20.5 

+.5119551 

.1007 

+.8014003 

3158 

+.3477220 

7037 

59  37  41.3 

7.1 

-0.44 

054149 

21.0 

.5046532 

7998 

.8053857 

3021 

.3494510 

4332 

60  5  91.8 

57.5 

0.50 

054544 

21  J> 

.4973155 

4632 

.8093133 

2306 

.3511550 

1377 

60  34  82.1 

47.7 

0.55 

054934  , 

22.0 

.4899424 

:0911 

.8131830 

1012 

.3528337 

8169 

61  3  71.8 

37.4 

059 

055318  ' 

22.5 

.4825347 

6845 

.8169943 

9134 

.3544872 

4709 

61  32  61.4 

26.9 

0.63 

0656OT 

23.0 

+.4750928 

2436 

+.8207472 

6672 

+.3561154 

0997 

62  1  50.5 

15.9 

-0j67 

056071 

23.5 

.4676173 

7691 

.8244415 

3624 

.3577181 

7029 

62  30  39.3 

4.6 

0.69 

056440 

24.0 

.4601089 

2617 

.8280767 

:9985 

.3592953 

2807 

62  58  87.7 

52.9 

0.70 

056806 

24.5 

.4525680 

7218 

.831652f> 

5756 

.3608470 

8329 

63  27  75.8 

40.9 

0.70 

057166  , 

^.0 

.4449954 

:1502 

.8351697 

0933 

.%23730 

3595 

63  56  63.4 

28.4 

0.69 

(^7523  ! 

25.5 

+.4373916 

5474 

+.8386270 

5515 

+.3638731 

8601 

64  25  50.8 

15.7 

-0.68 

057876 

26.0 

.4297570 

9137 

.8420247 

:9501 

.3653473 

3349 

64  54  37.7 

2.6 

0.67 

058235 

26.5 

.4220923 

2500 

.8453625 

2888 

.3667956 

7837 

65  22  84.3 

49.1 

0.65 

058570 

27.0 

.4143980 

5566 

.8486402 

5675 

.3682180 

2067 

65  51  70.5 

35.3 

0.62 

058912 

27.5 

.4166747 

8343 

.8518577 

7860 

.3696143 

6035 

66  20  56.5 

21  i2 

058 

059850 

23.0 

+.3989228 

:0633 

+.8550147 

:9440 

+.3709844 

9742 

66  49  42.0 

6.6 

-054 

0ev9584 

28.5 

.3911430 

3044 

.8581111 

0414 

.3723281 

3184 

67  17  87.3 

01.6 

0.49 

(60016 

29.0 

.3833358 

4981 

.8611469 

0782 

.3736455 

6364 

67  46  72.2 

36.6 

0.44 

060244 

29.5 

.3755018 

6650 

.8641218 

0541 

.3749365 

9279 

68  15  56.9 

21.2 

0.38 

060569 

30.0 

.3676414 

8055 

.8670356 

.•9690 

.3762010 

1930 

68  44  41.2 

5.4 

0.32 

060690 

30.5 

+.3597554 

9204 

+.8606882 

8226 

+.3774388 

4314 

69  12  85i2 

49.3 

— OiJ5 

061209 

31.0 

.3518440 

:0098 

.8726793 

6148 

.3786500 

6432 

69  41  69.0 

33.1 

0.18 

061526  , 

31J> 

.3439079 

:0746 

.8754090 

3456 

.3798345 

8283 

70  10  52.5 

16.5 

0.11 

061841 

Jane  1.0 

.3359474 

:1149 

.8780765 

0142 

.3809924 

9868 

70  38  95.8 

59.8 

—0.05 

062149 

1.5 

.3279632 

:1315 

.880GS24 

G2U 

.3821234 

1184 

71  7  78.8 

42.7 

+0.02 

062457 

._  2.0 

+.3199560 

:1252 

^.8832262 

1661 

+.3832275 

2231 

71  36  61.6 

25.4 

+0i)9 

U627t0 
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Date, 
1863. 

BSCTANGUL4R  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

Y, 

Y'» 

Z. 

V» 

A  =  0'8 

It 

^  =  ©'8 

Log.Rad. 

True  Longitude. 

Latitude. 

Vect. «  p. 

Jiine2J> 

4-^119262 

.-0962 

+.8857078 

6488 

+.3843046 

3008 

72°  d  4ij2 

i\9 

+0J5 

0.0 
063061 

3.0 

.3038742 

.0451 

.8881271 

0692 

.3853546 

3514 

72  33  86.5 

50.1 

0J21 

063358 

3.5 

J2958007  9724 

.8904838 

4270 

.3863775 

3749 

73  2  68.7 

32i2 

Oi27 

063653 

4.0 

J2877063  8789 

.8927778 

7222 

.3873731 

3711 

73  31  50.6 

14.0 

OJW 

063944 

4J> 

J2795914 

7648 

A950090 

:9545 

.3883414 

3400 

73  59  92.4 

55.7 

0.38 

064232 

5.0 

-h.2714565 

6307 

+.8971771 

0238 

+.3892823 

2815 

74  28  73i) 

37  J2 

+0.42 

C64517 

5.5 

.2633023 

4773 

.8992822 

2301 

.3901958 

1956 

74  57  55.4 

18.6 

0.46 

C64798 

6.0 

J2551291 

3049 

.9013240 

2731 

.3910818 

0823 

75  25  %.5 

59.6 

0.49 

C65075 

6J> 

i2469376 

:1142 

.9033025 

2528 

.3919402 

9413 

75  54  77.7 

40.7 

0.51 

C65348 

7.0 

J2387284 

9058 

.9052173 

1689 

.3927711 

7729 

76  23  58.6 

21.5 

0.52 

065617 

7.5 

+.2305019 

6801 

+.90706B5 

0213 

+.3935743 

5767 

76  52  39.5 

2.3 

+0.53 

065882 

8.0 

i2222587 

4377 

.9088556 

8097 

.3943496 

3527 

77  20  80i2 

42.9 

0.53 

C66143 

8.5 

i2l39994 

,1792 

i)105786 

5340 

.3950970 

1007 

77  49  60S) 

23.5 

0.52 

066399 

9.0 

iK)57245 

9051 

.9122374 

1941 

.3958165 

8209 

78  18  41.3 

3.8 

0.50 

066649 

9^ 

.1974347 

6161 

.9138317 

7897 

.3965080 

5130 

78  46  81.7 

44.1 

0.48 

066895 

10.0 

-h.l891305 

3126 

+.9153613 

3206 

+.3971715 

1772 

79  15  61.9 

24.3 

+0.45 

067136 

10.5 

.18081^ 

9953 

.9168261 

7867 

.397806J) 

8132 

79  44  42.1 

4.4 

0.41 

067373 

11.0 

.1724813 

6648 

.9182261 

1881 

.3964141 

4211 

80  12  82.1 

44.4 

0.36 

067601 

11.5 

.1641375 

3217 

i)l  95611 

5244 

.3989930 

.•00C6 

80  41  62.1 

24.3 

0.31 

067825 

12.0 

.1557820 

9663 

i)208309 

7956 

.3995436 

5519 

81  10  41.8 

3.9 

0.26 

068044 

12.5 

+.1474151 

6007 

+.9220355 

0015 

+.4000660 

0749 

81  38  81.6 

43.6 

+0.21 

068257 

13.0 

.1390376 

2239 

il231747 

1421 

.4005600 

5696 

82  7  61.1 

23.0 

0.15 

068464 

13.5 

.1306500 

8370 

.9242486 

2174 

.4010256 

0358 

82  36  40.6 

2.4 

0.09 

068664 

14.0 

.1222530 

4407 

.9252569 

2271 

.4014628 

4738 

83  4  79.8 

41.5 

+0.03 

068858 

14.5 

.1138472 

:0356 

.9251996 

1712 

.4018716 

8832 

83  33  59.1 

20.7 

—0.04 

C69046 

15.0 

+.1054332 

6222 

+.9270768 

0498 

+.4023519 

2642 

84  1  98.1 

59.7 

—0.10 

069228 

15.5 

.0970115 

2011 

.9278883 

8627 

.4026036 

6165 

84  30  77.1 

38.6 

0.17 

069403 

16.0 

.0885831 

7r33 

.9286339 

6097 

.4029267 

9403 

84  59  55.9 

17.3 

0.23 

069572 

16.5 

.0801483 

3391 

.9293137 

2909 

.4032213 

2355 

85  27  94.7 

56.0 

OiK) 

C69734 

17.0 

.0717079 

8992 

.9299275 

9062 

.4034873 

5022 

85  56  73.2 

34.4 

0.35 

069890 

17.5 

+.0632625 

4543 

+.93047.'>4 

4555 

+.4037247 

7402 

86  25  51.7 

12.8 

—0.40 

070039 

18.0 

.0548127 

KH)50 

.9309572 

9388 

.4039335 

9497 

86  53  89.9 

50.9 

0.44 

0701t2 

18.5 

.0463591 

5519 

.9313731 

a>6i 

.4041137 

1306 

87  22  68.1 

29.0 

0.48 

070318 

19.0 

.0379026 

:0958 

.9317230 

7075 

.4042653 

2H29 

87  51  46.0 

6.8 

0.51 

070448 

19.5 

i)294438 

6375 

i)320069 

-.9928 

.4043883 

4C65 

88  19  83.9 

44.6 

0.54 

070572 

20.0 

+.0209829 

:1770 

+.9322248 

2122 

+.4044827 

5016 

88  48  61.5 

225 

-0.56 

070690 

20.5 

.0125210 

7155 

.9323768 

3667 

.4045486 

5681 

89  16  99.1 

59.7 

0.57 

070802 

21.0 

+.0040586 

2533 

.9324629 

4533 

.4045859 

6061 

89  45  76.4 

37.0 

0.57 

070908 

21.5 

—.0044038 

2085 

.9324831 

4750 

.4045947 

6156 

90  14  53.6 

14.1 

0.56 

071009 

22.0 

.0128654 

6697 

J324375 

4309 

.4045750 

5966 

90  42  90.6 

51.0 

0.55 

071103 

225 

—.0213258 

1297 

+.9323261 

3210 

+.4045268 

5491 

91  11  67.5 

27.8 

-053 

071193 

23.0 

.0297841 

5877 

.9321491 

1455 

.4044501 

4731 

91  40  44.2 

4.4 

0.50 

071277 

23.5 

.0382400 

0433 

.9319063 

9042 

.4043450 

3687 

92  8  80.9 

41.0 

0.46 

071356 

24.0 

i)466028 

4958 

.9315979 

5973 

.4042113 

2357 

92  37  57.3 

17.3 

0.41 

071430 

24.5 

.0551420 

:9447 

.9312239 

2248 

.4040492 

0743 

93  5  93.7 

53.6 

0.36 

071499 

25.0 

—.0635869 

3893 

+.9307845 

7869 

+.4038588 

8846 

93  34  69  8 

29.7 

-0.31 

071564 

25.5 

.0720270 

:8291 

.9302797 

2836 

.4036401 

6666 

94  3  45.9 

5.7 

0J25 

071624 

26.0 

.0804617 

2635 

i)297097 

7151 

.4033931 

4203 

94  31  81.8 

41.5 

0.19 

071680 

26.5 

.0888903 

6918 

.9290744 

0813 

.4031179 

1458 

95  0  57.6 

17.2 

0.12 

071732 

27.0 

.0973125 

1138 

.9283740 

3825 

.4028143 

8430 

95  28  93.4 

52.9 

—0.06 

071779 

27.5 

-.1057276 

5286 

+.9276086 

6186 

+.4024825 

5117 

95  57  69.0 

28.4 

+0.01 

071823 

28.0 

.1141350 

:9358 

.9267782 

7898 

.4021225 

1523 

96  26  44.6 

3.9 

0.08 

071862 

28.5 

.1225342 

3348 

.9258829 

8960 

.4017343 

7648 

96  54  80.1 

39.3 

0.15 

071898 

29.0 

.1309247 

7251 

.9249228 

9375 

.4013182 

3493 

97  23  55.6 

14.7 

0J22 

071930 

29.5 

J393059 

1061 

.9238979 

9141 

.4008739 

9057 

97  51  91.0 

50.0 

0J28 

071959 

30.0 

-.1476773 

4773 

+.9228084 

8262 

+.4004016 

4340 

98  20  6f^.4 

25.3 

+0.34 

071984 

30.5 

J560383 

:8381 

.9216544 

6738 

.3999012 

9342 

98  49  41.7 

0.5 

0.40 

072006 

July  1.0 

.1643885 

1881 

.9204^59 

4569 

.3993729 

4066 

99  17  77.0 

35.7 

0.45 

072024 

1.5 

.1727272 

5266 

.9191530 

1756 

.3988165 

8508 

99  46  52.3 

10.9 

0.50 

072039 

2.0 

.1810539 

:8531 

.9178057 

8299 

.3982322 

2672 

100  14  87.6 

46.1 

0.55 

072049 

2.5 

—.1893680 

1570 

+.9163941 

4199 

+.3976199 

6555 

100  43  63.0 

21.4 

+0.58 

072056 

49 
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Date, 
1863. 

BBOTANGULAR  EQUATORIAL. 

POLAR  SCLIPTia         1 

X. 

X'. 

T. 

Y". 

Z. 

V. 

2  =  ©'b 
Tra«  LoDgHade. 

1' 

Latitude. 

Log.Rad. 
Teet.«f. 

1  July  3.0 

—.1976691 

4680 

-4r  .9149182 

9456 

+.3969796 

H)159 

lofii' 

9^.3 

5^.6 

+0J61 

OO  ! 
072U66 

3.5 

J2059565 

7553 

.9133782 

4072 

.3963114 

3483 

101  40 

73.8 

32.0 

0.63 

072057 

4.0 

J2142297 

0284 

.9117742 

8048 

.3956154 

6530 

102  9 

495 

7.4 

0.64 

072052 

4.5 

.2224881 

2869 

.9101062 

1384 

.3948916 

9298 

102  37 

84.7 

42.8 

0.65 

072043 

5.0 

iO07313 

5300 

.9083744 

4083 

.3941402 

1791 

103  6 

60.3 

18.3 

0.65 

072030 

5.5 

—5389586 

7573 

+.9065788 

6143 

+.3933610 

4005 

103  34 

95.9 

53.6 

+0.64 

072013  ' 

6.0 

iM71694 

:9681 

i)047198 

7567 

.3925542 

5944 

104  3 

71.7 

295 

0.62 

071 9r« 

6.5 

5553632 

1619 

.9027966 

8354 

.3917197 

7605 

104  32 

475 

55 

0.60 

071966 

7.0 

5635393 

3380 

.9008103 

8508 

.3908576 

8991 

105  0 

835 

41.1 

058 

G71935 

7.5 

5716973 

4960 

.8987606 

8027 

.3899681 

H)103 

105  29 

59.5 

17.0 

055 

071899  1 

8.0 

—5798365 

6353 

+.8906475 

6913 

+.3890511 

0940 

105  57 

96.7 

535 

+050 

071859 

8.5 

5879566 

7553 

.8944711 

5166 

.3881066 

1502 

106  26 

71.9 

29.3 

0.47 

071813 

9.0 

5960565 

:8554 

.8922316 

2788 

.3871347 

0790 

1C6  55 

48.3 

5.7 

0.42 

071762  ; 

9.5 

.8041361 

:9351 

.8899291 

9779 

.3861355 

1805 

107  23 

84.8 

42.1 

0.36 

071706 

10.0 

^121945 

:9936 

.8875636 

6141 

.3851090 

1547 

107  52 

61.4 

18.6 

0.30 

071644 

10.5 

—.3802313 

0305 

+.8851354 

1875 

+.3840552 

1016 

108  20 

965 

55.3 

+054 

071576  i 

11.0 

.3282457 

0451 

.8826447 

6985 

.3829742 

miz 

108  49 

75.1 

32.1 

0.18 

071502 

11.5 

.3362373 

0369 

.8800916 

1471 

.3818660 

9137 

109  18 

52.1 

9.0 

0.11 

071422  ' 

12.0 

.3442053 

0051 

.8774761 

5333 

.3807307 

7791 

109  46 

89.3 

46.1 

+0.05 

071336  ) 

12.5 

.8521493 

:9494 

.8747085 

8574 

.3795684 

6175 

110  15 

665 

235 

-0.01 

071244 

18.0 

-.8600684 

:8688 

+.8720589 

1195 

+.3783793 

4200 

110  44 

43.9 

0.6 

—0.07 

071146 

13.5 

.3679623 

7630 

.8692574 

3197 

.3771634 

2138 

111  12 

81.3 

37i) 

0.13 

071041 

14.0 

.8758301 

6311 

iJ663944 

4584 

.3759208 

9718 

111  41 

58.9 

155 

0.19 

070930 

14.5 

.3836715 

4728 

.86346!)9 

5355 

.3746516 

7033 

112  9 

96.6 

53.1 

054 

070812 

15.0 

.3914857 

2873 

.8604842 

5515 

.3733559 

4082 

112  38 

74.4 

30.8 

059 

070688  1 

15.5 

—.3902722 

0741 

+.8574375 

5065 

+.3720^7 

0867 

113  7 

52.4 

8.7 

-0.83 

070557  i 

16.0 

.4070305 

:8328 

.8543301 

4008 

.3706852 

7388 

113  35 

90.4 

46.6 

0.37 

070420 

16.5 

.4147599 

5626 

.8511620 

2344 

.3693104 

3647 

114  4 

68.6 

24.7 

0.40 

070276  , 

17.0 

.4224598 

2629 

.8479336 

:0076 

.3679095 

9644 

114  33 

46.7 

2.7 

0.42 

070125  I 

17.5 

.4301297 

:9312 

.8446450 

7208 

.3664826 

5382 

115  1 

85.1 

41.0 

0.43 

069967 

18.0 

—.4377690 

5730 

+.8412967 

4742 

+.3650297 

0659 

115  30 

635 

19.4 

—0.44 

069604 

18.5 

.4453771 

1815 

.8378888 

9680 

.3635511 

6080 

115  58  102.1 

57.9 

0.44 

069635  ! 

19.0 

.4529533 

7582 

.8344217 

5026 

.3620469 

1044 

116  27 

80.6 

36.4 

0.43 

069459  1 

19.5 

.4604972 

3026 

.8308956 

9781 

.3605171 

5753 

116  56 

59.3 

15.0 

0.41 

069277 

ao.o 

.4680062 

:8141 

i^273110 

3952 

.3589619 

K)207 

117  24 

98.0 

53.6 

0.38 

069090  1 

20.5 

—.4754856 

2920 

+.8236680 

7538 

+.3673815 

4409 

117  53 

76.8 

32.3 

-0.35 

066607  ' 

21.0 

.4829292 

7362 

.8190669 

.•0544 

.3557758 

•8358 

118  22 

55.7 

11.1 

0.32 

066696 

21.5 

.4903382 

1458 

.8162080 

2972 

.3541450 

2056 

118  50 

94.6 

49.9 

058 

C68494 

23.0 

.4977123 

5205 

.8123916 

4825 

.3524894 

5506 

119  19 
119  48 

73.7 

28.9 

053 

06H285 

93.5 

.5050510 

:d598 

.8085180 

6106 

.3508090 

8708 

52.8 

7.9 

0.18 

066071 

23.0 

—5123535 

1G29 

+.8045874 

6817 

+.3491037 

1661 

120  16 

92.1 

475 

-0.12 

067851 

23.5 

.5196196 

4296 

.8006002 

6962 

.3473740 

4370 

120  45 

71.4 

26.4 

— 0.C6 

067G27 

24.0 

526H487 

6593 

.7965567 

6544 

.34561J)8 

6834 

121  14 

50.9 

5.9 

+0.01 

067396  ; 

24.5 

.5340404 

:8516 

.7924572 

5566 

.3438414 

9056 

121  42 

90.4 

45.3 

0.07 

067165  ! 

25.0 

.5411940 

0059 

.7883019 

4030 

.3420389 

1037 

122  11 

70.1 

24.9 

0.14 

066927  . 

25.5 

—.5483094 

1220 

+.7840913 

1941 

+.3402124 

2778 

122  40 

49.9 

4.6 

+051 

066685 

26.0 

.5553857 

1990 

.7798255 

9299 

.3383620 

4280 

123  8 

69.8 

44.4 

058 

066440 

26.5 

.5624228 

2368 

.7755051 

6112 

.3364879 

5545 

123  37 

69.9 

24.4 

0.35 

066191  1 

27.0 

.5694200 

2348 

.7711302 

2379 

.3345901 

6572 

124  6 

50.0 

45 

0.41 

065939 

27.5 

.5763771 

1927 

.7667013 

8107 

.3326688 

7365 

124  34 

90.4 

44.8 

0.47 

065683  1 

28.0 

—.5832933 

1097 

+.7622185 

3295 

+.3307241 

7923 

125  3 

70.9 

25.3 

+053 

065424 

28.5 

.5901685 

19857 

.7576H23 

7950 

.3287562 

8250 

125  32 

51.6 

5.9 

058 

065161  1 

20.0 

.5970020 

:8201 

.7530928 

2071 

.3267650 

8343 

126  0 

925 

46.8 

0.62 

064895 

29.5 

.6037935 

6124 

.7484505 

5664 

.3247509 

8208 

126  29 

73.6 

27.8 

0.66 

064626 

30.0 

.6105424 

3622 

.7437554 

6729 

.3227139 

7843 

126  58 

54.8 

8.9 

0.70 

064353 

30.5 

—.6172484 

0691 

+.7390081 

1272 

+.3206543 

7253 

127  26 

96.3 

50.3 

+0.73 

064076 

31.0 

.62:«U10 

7326 

.73421)88 

3295 

.3185720 

6435 

127  55 

77.9 

31.8 

0.75 

063799 

31.5 

.63032JW 

a'>23 

.72im7^ 

4801 

.31(>i674 

5395 

128  24 

59.9 

13.7 

0.76 

0635ie! 

Aug.  1.0 

.6371042 

:92n 

.7244:»65 

5794 

.31434a'> 

4131 

128  52  102.01 

55.8 

0.76 

063233  , 

1.5 

.6436339 

4584 

.7195022 

6277 

.3121913 

2645 

129  21 

845 

385 

0.75 

062945 

2.0 

-.6501184 

:9439 

+.7144979 

6250 

+.3100199 

0936 

129  50 

675 

20.9 

+0.74 

062654 
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1 

1863. 

RBOTAMOULAR  M^UATORIAL. 

POLA.R  BCUPTIO.          1 

X. 

±: 

Y. 

¥». 

a. 

Z'. 

True  Longitade. 

V 

Lbg.BMl. 

Aog.  2.5 
3.0 
3.5 
4.0 
4.5 

—,6565573 
.6629499 
.66U2960 
J6755949 
J6818464 

3837 
7773 
1244 
4244 
6769 

H-.7094438 
.7043383 
.6991836 
.6939790 
^6887253 

5720 
4685 
3153 
:1123 
8602 

H-.3078267 
.3056116 
.3033748 
.3011165 

.2988368 

9009 
6863 
4501 
1923 
9132 

130°  19  50!2 

130  47  93.5 

131  16  77.0 

131  45  60.0 

132  13  105.1 

47.1 
30.5 
14.3 
58.4 

+072 
0.69 
0.66 
0.62 
0.57 

0.0 
062360 
062062 
061760 
C61455 
061146 

5.0 
6^ 
6.0 
6.5 
7.0 

-%6880497 
.6342046 
.7003106 
.7063671 
.7123739 

:8813 
0373 
1443 

2020 
2099 

H-.68S4225 
.6780710 
.6726712 
.6672234 
^17280 

6589 
2089 
8106 
3643 
8704 

H-J8966357 
J3!M2135 
5918701 
.2895059 
.2871210 

6126 

2909 
9480 
5843 
1999 

132  42  89.6 

133  11  74.4 

133  40  69.6 

134  8  105.1 
134  37  91.0 

42.9 
27.6 
12.8 
585 
44.1 

+0-51 
0.46 
0.4( 
0.34 
057 

06C833 
060516 
C60196 
069871 
069542 

8.0 
8i> 
9.0 
9.5 

10.0 
10.5 
11.0 
lli> 
12.0 

—.7183305 
.7242362 
.7300908 
.7358936 
.7416443 

16715 
0745 
:9303 
7343 
4862 

H-.6561854 
.6506958 
.6449697 
.6392775 
.6385494 

3393 
7412 

ad66 

4258 
6992 

-hi»47157 
.2K22!K)0 
J2798441 
.2773783 

5748927 

7951 
3699 
9245 
4592 
9741 

135  6  t75 

135  85  63.8 

136  4  50.7 

136  32  06.0 

137  1  85.6 

305 
16.8 
3.6 
50.8 
38.3 

+051 

0.15 

0.09 

+0.03 

—0.03 

059208 
058870 
058527 
058179 
057826 

—.7473421 

.7529869 
.7585778 
.7641147 
.7695969 

1852 
8312 
4234 
:9616 
4451 

H-.6B77760 
.6219575 
.6160945 
.6101874 
.6042362 

9272 
;1102 
2486 
3430 
3932 

-hJ2723873 
569861^ 
J2673183 
5647150 
5621727 

4692 
9449 
4011 
7983 
2564 

137  90  73.5 

137  59  61.8 

138  28  60.4 

138  56  99.4 

139  25  88.7 

26.1 
14.3 
2.9 
51.8 
41.1 

-0.68 
0.13 
0.18 
053 
057 

057467 
057103 
086734 
056360 
055980 

12.5 
13.0 
13.5 
14.0 
14.5 

-.7750241 
.7803959 
.7857119 
.7909716 
.7961747 

:8736 
2468 
5641 
8252 
0295 

+.598241^ 
.5922045 
.5861248 
.5800031 
.6738396 

4002 
3644 
2861 
1658 
K)039 

-|-5595n6 
5569520 
5543140 
5516578 
5489835 

6558 
-.0366 
3991 
7433 
:0695 

139  54  ^.3 

140  23  68.3 

140  52  68.5 

141  21  495 
141  49  100.1 

30.6 
20.6 
10.7 
1.3 
52.1 

-0.30 
0.33 
0.35 
0.36 
0.36 

0^595 
055204 
054808 
054406 
053999 

15.0 
15.5 
16.0 
16.5 
17.0 

—.8013208 
.8064094 
.8114400 
.8164123 
.8213259 

1772 
2672 

2992 
2729 

1880 

4^.5676354 
.5613902 
.5551049 

.6487796 
.5424155 

800<) 
5571 
2732 
941)5 
5865 

H-5462915 
5435818 
5408548 
5381105 
5353493 

3779 
6686 
9420 
1981 
4373 

142  18  91.4 

143  47  82.9 
143  16  74.8 

143  45  67.1 

144  14  59.5 

43.4 

34.8 
26.7 
28.9 
11.3 

—0.36 
0.35 
0.33 
0.30 
0.27 

053586 
053168 
052744 
052316 
(^1882 

17.5 
18.0 
18J3 
19.0 
19.5 

—.8261805 
.8309756 
.8357110 

.8403864 
.8450014 

0440 
8406 
5774 
2543 

:8706 

-h.5360126 
.5295716 
.5230929 
.6165769 
.5100240 

1850 
7453 
267U 
7532 
2016 

+5325714 
5297769 
526!)661 
5241391 
5212963 

6598 
8657 
:0553 
2287 
3863 

144  43  52.3 

145  11  105.3 

145  40  98.6 

146  9  925 
146  38  86.1 

4.0 
57.0 
505 
43.7 
37.5 

-053 
0.19 
0.13 
0.07 

—0.01 

(B1443 
051000 
050552 
050099 
049641 

20.0 
20.5 
21.0 
21.5 

22.0 

-.8495556 
.8540489 
A584807 
.8628511 
.8671594 

4265 
.•9213 
3547 
7267 
0366 

-hM34850 
.4968101 
.4901500 
.4834549 
>I767257 

6139 
9903 
3314 
6376 
9096 

+.2184377 
5155636 
5126742 
5097697 
5068502 

5280 
6543 
7652 
8611 
9419 

147  7  80.4 

147  36  75.0 

148  5  69.8 

148  34  64.9 

149  3  60.3 

31.8 
26.3 
21.1 
16.1 
11.5 

+0.05 
0.11 
0.18 
0.24 
0.31 

049180 
048715 
048246 
047773 
047297 

2^.5 
23.0 
•  23.5 
24.0 
24.5 

—.8714056 

.8755892 
.8797101 
.8837677 
.8877620 

2844 

4606 
5921 
«>13 
6472 

+.4690626 
.4631663 
.4963372 
.4494759 
.4425827 

.1477 
3526 
5247 
6645 
7725 

+5039160 
5009674 
J980046 
.1950278 
.1920372 

:0081 

:0698 
0973 
1208 
1305 

149  32  56.0 

150  1  52.1 
150  29  108.3 

150  58  105.0 

151  27  102.0 

7.1 

35 

59.3 

56.1 

529 

+0,38 
0.44 
0.50 
a56 
0.61 

046818 
046335 
045849 
045361 
044871 

25.0 
25.5 
26.0 
26.5 

27.0 

—.8916927 
.8955596 
.8993623 
.9031007 
.9067745 

5796 
4481 
2525 
:9926 
6681 

H-.4366584 
.4287031 
.4217174 
.4147017 
.4076566 

8493 
8952 
9106 
8965 
8520 

+.1890330 
.1860154 
.1829846 
.1799407 
.1768839 

1266 
1093 
:0788 
:0352 
9787 

151  56  99.3 

152  25  96.9 

152  54  94.8 

153  23  935 
153  52  91.8 

505 
47.7 
45.6 
43.9 
42.5 

+0.66 
0.70 
0.73 
0.76 
0,78 

044379 
043883 
042386 
042887 
042386 

27.5 

28.0 
28.5 
29.0 
20.5 

—.9603836 
.9139274 
.9174060 
.9208189 
.9241661 

2789 
8245 
3049 
7196 
0686 

-fi.40()5823 
.3934796 
.3863487 
.3791903 
.3720046 

7788 
6771 
5472 
3898 
2051 

+.1738145 
.1707327 
.1676386 
.1645326 
.1614147 

9096 
8280 
7342 
6284 
5108 

154  21  90.9 

154  50  90.3 

155  19  905 

155  48  90.4 

156  17  91.1 

41.5 
40.9 
40.7 
40.0 
41.6 

+a80 
0.81 

a80 

0.79 

0.78 

041884 
041380 
040874 
040367 
039658 

30.0 
30.5 
31.0 
31.5 
S«pt.  1.0 
1.5 

—.9274472 
.9306618 
.9338097 
.9368909 
.9399048 

-.9428614 

3515 
5679 
7176 
8006 
8163 
7647 

-f-.3647924 
.3575539 
.3502897 
.3430001 
.3356857 

-f-.328»l69 

9939 
7564 
4931 
2045 
8910 
6531 

+.1582852 
.1551442 
.1519921 
,1488290 
J456551 

+.1424706 

3B15 
2407 
.-0888 
9259 
7522 
5679 

156  46  92.1 

157  15  93.7 

157  44  95.6 

158  13  98.1 

158  42  100.9 

159  11  104.3 

42.6 
44.0 
45.9 
48.3 
51.1 
54.4 

+0.76 
0.73 
a69 
0.64 
0.60 

+0.55 

039348 
038836 
03a'fi2 
037807 
037290 
036771 

a88     SUN'S    COORDINATES,    1863. 


1863. 

RBOTANGULAR  EQUATORIAL. 

1         POLAR  ECLIPTIC. 

X. 

X'. 

Y. 

Y'. 

Z. 

Z'. 

True  LoDgitade. 

X' 

LaUtade. 

Log.R«L 

Sept.  2.0 

—.9457303 

6455 

-+-.3209643 

:1914 

+.1392758 

3733 

159  40  1C81 

08J2 

+0!49 

00 
03^51 

2.5 

.9485414 

4584 

3135983 

8063 

.1360708 

1685 

160  10  52.5 

2.5 

0.43 

035729 

3.0 

.9512842 

2031 

.3C61895 

3983 

.1328559 

9538 

160  39  57.3 

7.3 

0.37 

035205 

3.5 

.9539588 

8796 

J2987584 

9681 

.1296313 

7294 

161  8  62.6 

12.5 

0.30 

034678 

4.0 

.9565646 

4873 

i2913054 

5159 

.1263972 

4955 

161  37  68.4 

18.3 

0.24 

034150 

4.5 

—1691016 

0262 

H-J»38311 

K)424 

+.1231539 

2524 

162  6  74.7 

24.5 

+0.18 

033619 

5.0 

Mio694 

4959 

J276aa5S 

5479 

.1199015 

:0002 

162  35  81.5 

31.3 

0.12 

033085 

5.5 

.9639678 

8962 

.2688203 

:0332 

.11664C2 

7391 

163  4  88.9 

38.6 

+0.06 

032549 

6.0 

.9662964 

2268 

J%12849 

4986 

.1133703 

4693 

163  33  96.7 

46.4 

—0.00 

032011 

6.5 

.9685551 

4874 

ii537303 

9448 

.1100920 

1912 

164  2  105.2 

54.9 

0.06 

031470 

7.0 

—.9707437 

6780 

H-.2461569 

3721 

+.1068057 

9050 

164  32  54.0 

3.7 

.^.11 

03U925 

7.5 

i)728620 

7982 

.2385653 

7812 

.1035114 

6109 

165  1  63.5 

13.1 

0.16 

030378 

8.0 

.9749096 

8478 

i2309561 

:1727 

.1002096 

3092 

165  30  73.3 

22.9 

0J20 

029827 

8.5 

i)768863 

8264 

.2233298 

5471 

.0969004 

K)002 

165  59  83.8 

33.3 

053 

089273 

9.0 

.9787920 

7341 

i2156870 

9050 

.0935840 

6839 

166  28  94.6 

44.1 

0.26 

028716 

9.5 

-.9806265 

5706 

•4-.2080282 

2469 

+.0902608 

3608 

166  57  106.1 

55.5 

-0.28 

028155 

10.0 

.9823892 

3353 

sam^ii 

5734 

.0869309 

:0310 

167  27  57.9 

7.3 

0.30 

027591 

10.5 

.9840805 

0286 

.1926650 

8849 

.0835946 

6948 

167  56  70.4 

19.7 

0.30 

027023 

11.0 

.9857000 

6501 

.1849618 

:1823 

.0802522 

3525 

168  25  83.3 

32.6 

0.30 

026452 

11.5 

.9872476 

1997 

.1772449 

4660 

.0769039 

-.0043 

168  54  96.7 

45.9 

OJ^ 

025877 

12.0 

—.9887232 

6774 

H-.1695150 

7367 

+.0735501 

6506 

169  23  110.6 

59.8 

—0.26 

025209 

12.5 

.9901265 

0827 

.1617726 

9949 

.0701909 

2915 

169  53  65.0 

14.1 

053 

024717 

13.0 

.9914573 

4156 

.1540184 

2412 

.0668266 

9272 

170  22  79.8 

28.9 

0.21 

024132 

13.5 

.9927156 

6759 

.1462529 

4763 

.0634574 

5581 

170  51  95.1 

44.1 

0.18 

023543 

14.0 

i)9390l2 

8636 

.1384769 

7008 

.0600837 

1844 

171  20  llOiJ 

59.8 

0.14 

022951 

14.5 

—.9950141 

:9786 

+.1306908 

9152 

+.0567057 

8065 

171  50  67.0 

15.9 

-0,09 

022356 

15.0 

.9963540 

0206 

.1228954 

:1203 

.0533236 

4244 

172  19  83.6 

32.5 

—0.03 

C21757 

15.5 

.9970210 

:9897 

.1150912 

3166 

.0499378 

:0387 

172  48  100.8 

49.6 

+0.03 

021155 

16.0 

.9979149 

8857 

.1072788 

5046 

.0465483 

6492 

173  18  58.3 

7.1 

0.10 

020551 

16.5 

.9967357 

7086 

.0994588 

6851 

.0431556 

2565 

173  47  76.3 

25a 

0.16 

019944 

17.0 

-.9994834 

4584 

-h.0916318 

8585 

+.0397598 

8607 

174  16  94.6 

43.4 

+053 

019335 

17-5 

1.0001579 

1350 

.0837984 

:0255 

.0363612 

4621 

174  46  53.4 

2.1 

0.30 

018723 

18.0 

1.0007590 

7382 

.0759591 

:1866 

.032i;602 

:0611 

175  15  72.6 

21.3 

0.37 

018109 

18.5 

1.0012868 

2681 

.0681146 

3425 

.0295569 

6573 

175  44  92.3 

41.0 

0.44 

017493 

19.0 

1.0017413 

7247 

.0602655 

4938 

.0261516 

2524 

176  14  52.3 

0.9 

0.50 

016875 

19.5 

-1.0021225 

1080 

+.0524123 

6410 

+.0227444 

8452 

176  43  72.8 

21.3 

+0.57 

016855 

20.0 

1.0024304 

4181 

.0445557 

7847 

.0193357 

4364 

177  12  93.7 

42.2 

0.63 

015634 

20.5 

1.0026649 

6547 

.0366962 

9255 

.0159259 

K)265 

177  42  55.1 

3.5 

0.69 

015012 

21.0 

1.0028261 

8181 

.0288344 

:0640 

.0125151 

6156 

178  11  76.8 

25iJ 

0.74 

014386 

21.5 

1.0029140 

9081 

.0209709 

:2008 

.0091033 

2037 

178  40  99.0 

47.3 

0.78 

013764 

22.0 

-1.0029284 

9247 

+.0131062 

3364 

+.0056911 

7914 

179  10  61.6 

9i) 

+0Je2 

013140 

22.5 

1.0028695 

8679 

+.0052409 

4714 

+.0C22785 

3787 

179  39  84.7 

32.9 

0.85 

012514 

23.0 

1.0027373 

7379 

—.0026244 

3937 

—.0011340 

0339 

180  8  108.1 

56.3 

0.87 

011889 

23i> 

1.0025317 

5344 

.0104893 

2583 

.0045464 

4464 

180  38  72.0 

20.1 

0.88 

011263 

24.0 

1.0022529 

2578 

.0183531 

1219 

i)079584 

8585 

181  7  96.3 

44.4 

0.89 

010638 

24.5 

-1.0019008 

9078 

—.0262154 

:9840 

-.0013697 

2699 

181  37  61.2 

9.2 

+0.89 

010613 

25.0 

1.00147.55 

4847 

.0340756 

:8440 

.0147801 

6804 

182  6  86.4 

34.4 

0.89 

009388 

25.5 

1.0009770 

9883 

.0419331 

7013 

.01818i)4 

0898 

182  36  52.3 

0J2 

0.87 

008764 

26.0 

1.0004052 

4187 

.0497874 

5555 

.0215974 

4980 

183  5  78.5 

26.4 

0.85 

008140 

26.5 

.9997602 

7759 

.0576379 

4059 

.0250038 

:9045 

183  34  105.3 

53ia 

0iJ3 

007517 

27.0 

—.9990421 

0600 

—.0654841 

2520 

—.0284084 

3093 

184  4  72.5 

20.4 

+0.80 

00G895 

27  Ji 

.9982507 

2707 

.0733254 

0932 

.0318110 

7120 

184  33  100  2 

48.1 

0.76 

006274 

2H.0 

.9973864 

4086 

.0811615 

:9293 

.0352113 

1125 

185  3  68.4 

16.3 

0.?^ 

005S>3 

28.5 

.9964489 

4733 

.0889917 

7594 

.0386091 

5105 

185  32  97.2 

45.0 

0.67 

005034 

29.0 

.9954384 

4650 

.0968155 

5832 

.0420041 

:9057 

186  2  66.4 

14J2 

0.61 

004415 

29.5 

—.9943548 

3836 

-.1046323 

3999 

—.0453962 

2980 

186  31  96.3 

44.0 

+055 

wms 

30.0 

.9931982 

22<)2 

.1124416 

2092 

.0487850 

6870 

187  1  66.7 

14.4 

0.49 

003161 

30.5 

.9919685 

.•0017 

.1202428 

0104 

.0521703 

0725 

187  30  97.6 

45J2 

0.42 

002565 

Oct.  1.0 

iK)06659 

7013 

.1280354 

:8030 

.0555520 

4544 

188  0  69.1 

16.7 

0.36 

001949 

1.5 

.9892903 

3279 

.1358188 

5864 

.0589296 

8322 

188  29  101.1 

48.6 

059 

001334 

2.0 

-.9878417 

8815 

—.1435926 

3602 

—.0623029 

2058 

188  59  73.7 

21  St 

+053 

0007» 
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1863. 

RIOTANOULAR  EQUATORIAL. 

POLAR  ICLIPTIG. 

X. 

X'. 

Y. 

Y'. 

Z. 

Z'. 

Trae  LougitiMle. 

V 

LaUtnde. 

Log.  Had. 
Tect.  a  f. 

Oct.  2.5 

-.9863202 

3622 

—.1513568 

1238 

—.0656718 

5749 

189  28'  ir6.9 

5^.3 

-hai7 

0.0 
000107 

3.0 

.9847259 

7701 

.1591089 

:8766 

.0690359 

:9393 

189  58  80.7 

28.1 

0.11 

099494  1 

3.5 

.9830588 

1052 

1668503 

61  bl 

.0723953 

2l)8d 

190  28  55.1 

2.4 

-M).05 

998881  ; 

4.0 

.9813189 

3675 

.17457S)7 

3476 

.0757492 

6531 

190  57  90.0 

37.3 

H-0.00 

998269  1 

4.5 

i)795062 

55711 

.1822966 

C646 

.0790976 

0018 

191  27  65.6 

12.8 

—0.05 

997656 

5.0 

—.9776218 

6738 

—.1900002 

:7684 

—.0824404 

3449 

191  56  101.7 

48.9 

-0.09 

997043 

5.5 

.9756628 

9180 

.1J)76002 

4586 

.0857771 

6819 

192  26  78.4 

255 

0.13 

996429 

6.0 

.9736322 

6896 

JdU53658 

1314 

.0891076 

0127 

192  56  55.7 

2.8 

0.16 

995816 

6.5 

i)7152.2 

5888 

.2130266 

:7954 

.0!)24317 

3371 

193  25  !»3.6 

40.6 

0.18 

995202 

7.0 

.9693538 

4156 

i2206718 

4408 

.0957490 

6547 

193  55  72.0 

19.0 

0.19 

994588 

75 

—.9671061 

1701 

— J2283008 

0700 

—.0990593 

:9653 

194  34  111.1 

58.0 

-0.19 

993973 

8.0 

.9647862 

8524 

.2359132 

6827 

.1023622 

2686 

194  54  90.6 

375 

0.18 

993357 

8.5 

J)e23943 

4627 

J2435084 

2781 

.1056575 

5642 

195  24  70.8 

17.6 

0.18 

992740 

9.0 

i)599305 

K)011 

.2510855 

:8555 

.108}M50 

8521 

195  63  1115 

58.3 

0.17 

992123 

9.5 

i)673949 

4677 

J2586443 

4146 

.1122245 

1319 

196  23  92.7 

39.4 

0.14 

991504 

10.0 

— i)647876 

8626 

-.2661838 

:9644 

-.1154957 

4035 

196  53  745 

215 

—0.1 1 

990886 

lOJS 

.9521088 

1860 

iJ737037 

4747 

.1187581 

6662 

197  23  56.8 

3.4 

0.07 

99C266 

11.0 

.9493587 

4381 

.2812032 

:9746 

.1220117 

92*»2 

197  52  J>9.7 

46.3 

—0.03 

989646 

11.5 

.9465375 

6191 

iW86817 

4535 

.1252562 

1651 

198  22  83.1 

29.6 

-1-0.02 

989025 

12.0 

i)436452 

7289 

J2961385 

:9106 

.1284012 

4005 

198  52  67.1 

13.6 

0.07 

968403 

125 

—.9406823 

7682 

—.3035730 

3457 

-.1317167 

6264 

199  21  1115 

57.9 

H-0.13 

987780 

13.0 

.9376488 

7369 

.3109846 

7578 

.1349322 

8423 

199  51  965 

42.9 

0.19 

987157 

135 

i)345449 

6352 

.3183727 

1464 

.1381376 

0481 

200  21  82.0 

28.3 

0.25 

986532 

14.0 

.9313711 

4636 

.3257368 

5110 

.1413325 

2434 

200  51  67.9 

145 

0.32 

985908 

145 

.9281273 

2220 

.3330763 

:8510 

.1445167 

4280 

201  21  54.4 

0.6 

0.38 

985282 

15.0 

— .C248140 

9108 

—.3403906 

1658 

—.1476901 

6019 

201  50  10JJ2 

47.4 

-H0.45 

984657 

155 

.!)2143]3 

5303 

.3476793 

4550 

.1508522 

7644 

202  20  88.6 

34.7 

0.42 

984031 

16.0 

.9179795 

:0866 

.3549416 

7179 

.1540030 

:91.'>7 

202  50  76.3 

22.4 

0.58 

9834(15 

165 

.9144588 

5621 

.3621769 

:9638 

.1571421 

0552 

203  20  646 

10.6 

0.64 

982779 

17.0 

.9108606 

9750 

.3693847 

1622 

.1602693 

1829 

203  49  113.2 

595 

0.70 

982153 

175 

-.9072121 

3197 

—.3765646 

3427 

-.1633844 

2985 

204  19  102.4 

48.3 

-M).76 

981527 

18.0 

i)034866 

5963 

.3837158 

4945 

.1664870 

4016 

204  49  91.9 

37.8 

0.81 

980902 

185 

.8996i«5 

8054 

.3908380 

6173 

.1695769 

4920 

205  19  81.9 

27.7 

0.85 

980278 

19.0 

.8958330 

9470 

.3979303 

7103 

.1726540 

5696 

205  49  72.3 

18.1 

0.89 

979656 

195 

.8U19055 

.•0217 

.4049924 

7731 

.1757179 

6340 

206  19  63iJ 

es> 

0.93 

979035 

20.0 

—.8879113 

K)296 

—.4120238 

:8052 

—.1787687 

6853 

206  49  54.4 

0.1 

+0.96 

978415  ' 

205 

.8S:J8507 

9711 

.4190240 

-.8061 

.1818059 

7230 

207  18  1065 

51.4 

0.98 

97771 '6  , 

21.0 

.87!>723i) 

8464 

.4259J«6 

7754 

.1848294 

7470 

207  48  98.3 

43.9 

0.99 

977180 

215 

.8755313 

6559 

.4329290 

7125 

.1878389 

7570 

208  18  90i) 

36.4 

0.99 

976566 

22.0 

.8712732 

3999 

.4398326 

6169 

.1908343 

7530 

208  48  8a9 

29.4 

0.98 

975954 

1 

225 

-.8669501 

:078.) 

—.4467030 

4880 

-.1938152 

7344 

209  18  77.4 

22.8 

-hO.98 

975345 

23.0 

.8625621 

6930 

.4535394 

3252 

.1967815 

7013 

209  48  71.1 

165 

0.97 

974r39  i 

235 

.8581096 

2426 

.4603416 

1282 

.1997330 

6534 

210  18  65.6 

10.9 

0.94 

974135 

24.0 

.8535928 

7279 

.4671090 

:8964 

J2026694 

s\m 

210  48  60.3 

5.6 

0.91 

973534 

245 

i^U0122 

1494 

.4738413 

6295 

.2055906 

5122 

211  18  555 

0.7 

0.87 

972937 

25.0 

—.8443678 

5071 

—.4805377 

3267 

— JW84964 

4186 

211  47  111.1 

56.3 

H-0.83 

972343 

255 

.83J)66i;2 

8016 

.4871981 

19879 

.211.3865 

301W 

212  17  107.2 

52.3 

0.77 

971751 

26.0 

.8:M8896 

H)330 

.4938217 

6124 

i3142608 

1842 

212  47  103.8 

48.9 

0.71 

971163 

265 

.830(»564 

2019 

5004083 

1999 

.2171189 

0429 

213  17  100.8 

45.8 

0.65 

970579  1 

27.0 

.8251608 

3083 

5069673 

7499 

J2199608 

8854 

213  47  98.4 

43.4 

059 

969999  ' 

275 

—.8202033 

3529 

—.5134684 

2619 

—32227862 

7114 

214  17  96.4 

41.3 

+0.53 

969422 

28.0 

.8151840 

3356 

5199409 

7354 

.2255948 

5207 

214  47  95.0 

39i) 

0.47 

968848 

285 

.8101035 

2572 

.5263744 

1698 

i2283865 

3130 

215  17  94.0 

38.8 

0.40 

96H278 

29.0 

.8049618 

:1175 

5327683 

5647 

J2311610 

0882 

215  47  93.6 

38.4 

0.34 

967712 

295 

.7997594 

9172 

5391223 

:9197 

J2339182 

8460 

216  17  93.6 

38.3 

057 

967149 

30.0 

—.7944967 

6565 

—.5454357 

2341 

— J2366578 

5863 

216  47  945 

38.9 

-1-0.21 

966590 

305 

.7891738 

3357 

5517084 

5078 

J2393797 

3089 

217  17  95.2 

39.8 

0.16 

966034 

31.0 

.7837913 

9552 

5579394 

7399 

.2420835 

0134 

217  47  96.8 

41.4 

0.11 

965482 

315 

.7783493 

5152 

5641287 

:9302 

J2447692 

6998 

218  17  98.9 

43.4 

0.06 

964ir33 

Nov.  1.0 

.7728482 

:U]61 

57(;2755 

0781 

.2474365 

3678 

218  47  1015 

45.9 

-h0.02 

964388 

15 

—.7672884 

4583 

—  5763795 

1832 

—.2500852 

0172 

219  17  104.7 

49.0 

—0.02 

963845 

(g|  Tbe  flnt  llgarM  of  thif  and  the  following  loguithmi  are  9.9. 
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©•to, 
1863, 

RBCTANGULAB  EQUATORIAL. 

POI«AR  BGLIPTIC.          1 

X. 

X'. 

Y. 

Y'. 

Z. 

Tf. 

1  =  0'8 
True  LoogitaidB. 

V 

L^tudA. 

Loff.  KM. 

1  Not.  2.0 

—.7616702 

8420 

—.5824403 

2451 

— i»27151 

6478 

219°47  108?4 

5^7 

-0X6 

9S 
963306 

2.5 

.7oG9Ml 

:1678 

.5884572 

2631 

.2553260 

2594 

220  17  112.7 

56.9 

0.09 

962770 

3.0 

.75:2604 

4360 

5944239 

2370 

i»79176 

8517 

220  48  57.5 

1.7 

0.11 

9622;{7 

3.5 

.74446)4 

6469 

.6303577 

1659 

J%04896 

4244 

221  18  62.8 

6.9 

0.12 

9617C6  i 

4.0 

.7386217 

8011 

.6362402 

0496 

ii630420 

19776 

221  48  68.7 

12.8 

0.13 

961178 

4.5 

—.7327174 

8987 

—.6123768 

:8874 

— JW55743 

6106 

222  18  75.0 

19.0 

-0.12 

960651 

5.0 

.7267572 

9404 

.6178670 

6788 

J8680865 

0236 

222  48  81.9 

25.9 

0.11 

960127 

5.5 

.72:)7412 

9263 

.62,16133 

4233 

.2706781 

5159 

223  18  895 

33.1 

0.09 

95!>606 

6.0 

.7146700 

8570 

.6293063 

1205 

.2730493 

.•9879 

223  48  97.1 

40.9 

0.07 

959087 

6.5 

.7085440 

7329 

.6349546 

7700 

.2764997 

4390 

224  18  1054 

49J 

—0.04 

968670 

7.0 

—.7023636 

5543 

— J6405544 

3711 

— J8779291 

8692 

224  48  114.3 

68.0 

0.00 

968065 

7.5 

.6961293 

3219 

.6461055 

:9234 

5803374 

2783 

225  19  63.6 

75 

-M>.04 

967541 

8.0 

.6898416 

.•0363 

.6516074 

4266 

.2827243 

6660 

225  49  73.5 

17.1 

0.09 

957030 

8.5 

.6835008 

6371 

.6570597 

:8802 

.2850896 

0321 

226  19  83.8 

27.3 

0.14 

966590 

9.0 

.6771077 

3058 

.6624615 

2833 

J2874331 

3764 

226  49  94.6 

38.1 

050 

966013 

9.5 

—.6706625 

8625 

-.6678126 

6348 

-i»97545 

6966 

227  19  105.9 

49.3 

+056 

966507 

10.0 

.6641638 

3676 

.6731124 

.•9370 

.2920537 

.•9986 

227  50  57.5 

0.8 

0.33 

9660C3 

10.5 

.6576181 

8217 

.6783607 

1867 

J2943305 

2762 

228  20  69.6 

12.8 

040 

954501 

11.0 

.6510198 

2252 

.6835567 

3841 

i»65847 

5312 

228  50  82.1 

255 

0.48 

954001 

11.5 

.6443716 

5788 

.6887005 

5293 

.2988161 

7634 

229  20  95.0 

38X) 

0.65 

9536C5 

12.0 

—.6376741 

8830 

—.6937912 

6214 

—.3010245 

:9727 

229  50  108.3 

51.3 

•1-0J62 

9630r6 

12.5 

.6309277 

:1384 

.6988287 

6603 

.3032098 

1588 

230  21  62.0 

4.9 

0.69 

968511 

13.0 

.6241323 

3453 

.7038124 

6455 

.3053718 

3217 

230  51  76.1 

19.0 

0.75 

953019 

13.5 

.6172303 

5045 

.7087420 

5765 

.3075104 

4611 

231  21  90.5 

33.3 

0.80 

951529 

14.0 

.6104006 

6165 

.7136169 

4529 

.3096254 

5770 

231  61  1(^.3 

48.1 

0.85 

951041 

14.5 

—.6034643 

6820 

—.7184369 

2744 

—.3117165 

6689 

232  22  604 

3.1 

H-0.90 

960655 

15.0 

.5964819 

7013 

.7232015 

0406 

.3137836 

7369 

232  62  75.8 

184 

OM 

950073 

15.5 

.6894540 

6751 

.7279104 

7510 

.3158265 

7806 

233  22  91.6 

34.1 

0.97 

9495(«3  1 

16.0 

i>823811 

6039 

.7325632 

4054 

.3178451 

8001 

233  52  107.7 

50.1 

1.00 

949117  I 

16.5 

.5752638 

4883 

.7371595 

(mi 

.3198391 

7950 

234  23  64.1 

64 

1.02 

948644 

17.0 

-.5681026 

3287 

—.7416990 

6443 

—.3218086 

7654 

234  63  80.9 

235 

+1.03 

948175 

17.5 

.5608981 

:1259 

.7461814 

0283 

.3237532 

7109 

235  23  97i) 

40.1 

1.03 

947709  1 

18.0 

.65365  J9 

8803 

.7506063 

4548 

.3256728 

6314 

235  53  115.3 

57.5 

1.03 

947^7  1 

18.5 

.5463615 

5925 

.7549733 

8234 

.3275674 

6269 

236  24  73.0 

15.1 

1.02 

94fSTS8 

19.0 

.5390306 

2632 

.7592818 

1335 

.3294367 

3971 

236  64  91.0 

33.0 

1.00 

946334 

19.5 

—.5316588 

8930 

-.7636319 

3852 

—.3312808 

2421 

237  24  109.3 

615 

-fO.96 

945884  1 

20.0 

.5242464 

4822 

.7677232 

5782 

.3330994 

0616 

237  65  67.8 

9.6 

0i)5 

945439  , 

20.5 

^167942 

:0316 

.7718556 

7123 

.3348025 

8556 

238  25  86.7 

2a4 

0.91 

944999 

21.0 

.5093026 

5416 

.7759286 

7870 

.3366600 

6240 

238  55  106.8 

474 

0.87 

944564 

21.5 

.5017723 

:0129 

.7799421 

8022 

.3394017 

3666 

239  26  655 

6.7 

0.82 

944134 

22.0 

-.4942038 

4459 

—.7838957 

7585 

—.3401175 

0833 

239  56  84.9 

26.4 

H-0.77 

943709  ' 

22.5 

.4865977 

8414 

.7877892 

6537 

.3418072 

7739 

240  26  104.9 

46.3 

0.71 

943389 

23.0 

.4789544 

-.1996 

.7916223 

4886 

.3434707 

4383 

240  67  65.3 

a7 

0.65 

942875  1 

23.5 

/I712746 

5213 

.7953949 

2629 

.3451078 

0763 

241  27  85.9 

27.fi 

0.59 

942466  ■ 

240 

4635589 

8071 

.7991065 

:»763 

.3467184 

6879 

241  67  106.9 

485 

0J5Z 

942064 

24.5 

— .4558'>78 

:0575 

—.8027569 

6285 

—.3483024 

2728 

242  28  685 

94 

+047 

941667 

25.0 

4483217 

2728 

.8063458 

2192 

.3498597 

8311 

242  68  89.8 

30.9 

0.40 

941276 

25.5 

.4402014 

4540 

.835)8729 

7482 

.3513901 

3624 

243  28  111.8 

52.8 

0.34 

940891  j 

26.0 

4323473 

6313 

.8133378 

2140 

.3528936 

8669 

243  59  74.0 

14.9 

057 

940512 

26.5 

4244601 

7155 

.8167404 

6185 

.3543700 

3442 

244  29  96.6 

37i> 

050 

940139 

27.0 

—4165402 

7970 

-.8200803 

:9603 

—.8558193 

7945 

245  0  69.5 

0.3 

+0.14 

9ar7« 

27.5 

4385882 

8464 

.8233.574 

2393 

.3572414 

2175 

245  30  827 

234 

0.09 

9394U 

28.0 

4006346 

8642 

.8265713 

4551 

A586361 

6132 

246  0  106.3 

47.0 

+0.04 

9S9(m 

28.5 

.3925900 

8510 

.8237219 

6076 

.3630034 

.•9814 

246  31  705 

10.8 

0.00 

9387U7  1 

2i).0 

^3845451 

8074 

.8328087 

6964 

.3613431 

3221 

247  1  94.5 

36.0 

—0.04 

936364 

29.5 

—.3764703 

7340 

—.8358317 

7213 

-.3626551 

6351 

247  31  119.1 

69.6 

—0.07 

939086  [ 

30.0 

.3683661 

6311 

.8387904 

6820 

.3639392 

9202 

248  2  84.1 

244 

0.09 

937094  ; 

30.5 

.3632332 

4995 

.8416847 

5783 

.3651953 

1773 

248  32  1094 

49.6 

0.10 

937367 

Dec.  1.0 

.3520722 

3397 

0^445142 

4098 

.3664232 

4062 

249  3  75.1 

155 

0.11 

937046 

1.5 

.3438837 

-.1525 

.8472787 

1763 

.3676228 

6068 

249  33  101.1 

41.1 

0.11 

93673a 

2.') 

— .a356683l  9383 

—.8499780 

8777 

—.3687940 

7790 

250  4  675 

7.5 

-oa^ 

936419 
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1863. 

REOTANOULAR  BQDATORIAL. 

POLAR  BCUPTIC. 

X. 

X'. 

Y. 

T». 

Z. 

Z'. 

Tme  Longitude 

X' 

Utitade. 

Lo(?.R«l. 

1  Dec  2^ 

-.3374266 

6078 

— .8526U7 

5134 

—^3699368 

9228 

250^34'  94'.2 

^d'.OS 

99 
936113 

3.0 

.3191591 

4315 

.8551795 

0833 

.3710509 

0379 

251  5  61.3 

1.2 

0.06 

935811 

35 

.3108664 

:1400 

8576813 

5872 

.3721362 

1242 

251  35  88.7 

285 

-0.03 

935514 

4.0 

.3i>25493 

8240 

3601168 

0248 

.3r31926 

1817 

252  5  1165 

563 

0.00 

9352^22 

4.5 

^2942083 

4841 

4^624858 

3959 

.3742201 

21(12 

252  36  845 

24.1 

-fO.C4 

934934 

5.0 

— .2«8442 

:1211 

—.8647880 

7002 

—.3752185 

20f^7 

253  6  1123 

52.4 

+0.08 

934651 

5.5 

.2774575 

7356 

.8670232 

:9375 

3761879 

1801 

253  37  bl.6 

213 

0.13 

934372 

6.0 

i2690491 

3282 

.8691912 

1077 

.3771280 

1213 

254  7  110.6 

493 

0.19 

934097 

6.5 

.26)6195 

8997 

J712917 

2103 

3780389 

0332 

254  88  80.0 

193 

035 

933826 

7.0 

.2521694 

4506 

.3733246 

2454 

3789204 

9158 

255  8  1095 

48.7 

031 

933559 

75 

—.2436994 

9817 

—.8752896 

2126 

-3797725 

7689 

255  89  79.4 

185 

+037 

9332r6 

8.0 

.2352105 

4938 

.8771865 

1117 

3806951 

5t26 

256  9  109.4 

485 

0.44 

933037 

8JS 

.2267031 

9874 

.8790151 

:9425 

3813881 

3867 

256  40  793 

183 

0.50 

932781 

9.0 

J8181779 

4632 

.3807752 

7049 

.3821514 

1511 

257  10  1103 

493 

0.58 

932530 

9.5 

i2096356 

9218 

3824667 

3986 

3828849 

8857 

257  41  81.1 

193 

034 

932282 

10.0 

—.2010769 

3640 

-3840894 

0236 

-.3835886 

5905 

258  11  112.2 

503 

+0.70 

932038 

105 

J925025 

7904 

3856432 

57i« 

.3842625 

2655 

258  42  835 

22.1 

0.76 

931797 

11.0 

.1839130 

dl017 

3871279 

0666 

.3849C65 

9106 

259  12  115.0 

535 

0.82 

931560 

115 

.1753093 

5989 

3885435 

4845 

.3855205 

5257 

259  43  86.6 

253 

037 

931327 

12.0 

J666919 

9823 

3898898 

8331 

3861043 

1106 

260  13  1185 

563 

031 

931098 

12.5 

—.1580616 

8526 

-3911668 

1124 

—3866580 

6654 

260  44  90.4 

28.7 

+0.95 

930873 

13.0 

.l«Mli>2 

7112 

3928744 

3223 

3871817 

1902 

261  15  625 

03 

039 

930652 

135 

.14  .7654 

:0582 

3935123 

4625 

3876753 

6849 

261  44  94.7 

323 

1.01 

930435 

14.0 

.1321009 

3944 

3945805 

5330 

.3881387 

1494 

262  16  67.0 

5.1 

1.03 

93C222 

145 

.1234265 

7207 

3955789 

5337 

3885717 

5835 

262  46  995 

375 

1.03 

930014 

15.0 

—.1147430 

K)378 

—3965075 

4646 

—.3889744 

9873 

263  17  72.0 

93 

+1.03 

r29810 

155 

.1060510 

3464 

.8973661 

3255 

3893469 

2609 

263  47  104.7 

425 

1.02 

12I'610 

16.0 

.0973512 

6492 

3981549 

1166 

.3896893 

7044 

264  18  77.4 

15.1 

131 

929416 

165 

.0886444 

9410 

3988737 

8377 

3900013 

0175 

264  48  110.2 

473 

0.99 

J  21 226 

17.0 

.0799308 

:2280 

3995225 

4889 

3902830 

3003 

265  19  83.0 

20.6 

036 

!2!Ki42 

175 

—.0712116 

5094 

—4)001014 

0701 

—3905343 

5527 

265  49  116.0 

535 

+033 

928862 

18.0 

.0624871 

7855 

i)006103 

5814 

3907552 

7747 

266  20  88.9 

26.3 

039 

128688 

185 

.0537581 

.•0570 

.9010493 

0228 

3909459 

9665 

266  50  122.0 

593 

0.84 

928519 

19.0 

.0450253 

3247 

.9014182 

3941 

.3911062 

1279 

267  21  95.1 

323 

0.79 

928357 

195 

.0362894 

5803 

.9017173 

6954 

3012362 

2500 

267  52  683 

5.4 

0.73 

928201 

20.0 

-.0275511 

8515 

—.9019463 

9270 

—.3913359 

3596 

268  22  1015 

385 

+037 

r28052 

205 

.0188110 

:1119 

.9021054 

0885 

.3914053 

4302 

268  53  743 

11.7 

0.61 

127910 

21.0 

.0100698 

3711 

i)021947 

1802 

3914443 

4703 

269  23  108.1 

443 

0.54 

927774 

215 

—.0013280 

6297 

.9022141 

2020 

3914530 

4800 

269  54  815 

183 

0.47 

927645 

22.0 

-4-.0074135 

1114 

3021636 

1540 

3914314 

4595 

270  24  1143 

51.6 

0.40 

127522 

225 

-h.0161543 

-.8518 

—.9020433 

0361 

—.3913796 

4086 

270  55  88.4 

253 

+0.33 

927405 

23.0 

.0248937 

5908 

3018532 

dl85 

3912974 

3276 

271  25  1213 

58.4 

036 

927296 

235 

.0336310 

3277 

3015933 

5910 

'3911849 

2162 

271  56  95.6 

323 

030 

927193 

24.0 

.0423655 

0619 

3012636 

2638 

.3910421 

0745 

272  27  693 

55 

0.14 

927098 

245 

.0510967 

:7928 

3008642 

8668 

3908691 

9026 

272  67  1033 

393 

6.08 

927010 

25.0 

4..O508239 

5197 

—3003950 

4001 

—3006659 

7006 

273  28  76.7 

123 

+0.03 

926929 

255 

.0685466 

2422 

.8998560 

8636 

3904324 

4681 

273  58  110.6 

46.6 

—0.02 

926855 

26.0 

.0772640 

:9394 

3992475 

2576 

3001686 

2054 

274  29  845 

20.4 

0.C6 

926789 

265 

.0859757 

6700 

3985692 

5818 

.3898746 

9125 

274  S9  118.6 

54.4 

0.09 

926730 

27.0 

.0946807 

3757 

3978214 

8262 

3895503 

5893 

275  30  92.6 

28.4 

0.12 

926677 

275 

+.1033787 

0735 

-3970089 

#216 

-.3891958 

23B9 

276  1  6a9 

2.6 

-0.14 

926631 

28.0 

.1120688 

:7635 

3961171 

1374 

.3888111 

8523 

276  31  101.1 

36.7 

0.15 

9265t)2 

285 

.12)7506 

44^)2 

3951607 

1835 

.3883962 

4385 

277  2  755 

113 

0.15 

926560 

29.0 

.1294232 

1177 

3941349 

1603 

3879511 

9944 

277  32  1093 

453 

0.15 

926534 

295 

.1380861 

:7805 

3930397 

0676 

.3834758 

5202 

278  3  845 

193 

0J4 

926516 

30.0 

-+-.1467386 

4329 

—3918752 

9057 

—.3869705 

K)159 

278  33  1193 

543 

-^.13 

926504 

395 

.1553801 

0743 

3906414 

6745 

.3864350 

4815 

279  4  93.7 

283 

0.11 

926498 

31.0 

.1640098 

:7040 

.8893384 

3741 

.3858695 

9170 

279  35  68.4 

3.4 

0.08 

926498 

315 

.1726273 

3215 

387^1662 

:0045 

3852739 

3224 

280  5  103 3 

38.2 

—0.04 

92a-»04 

32.0 

+.1812315 

:9257 

—.8865250 

5659 

—.3846483 

6979 

280  36  783 

133 

0.00 

926->15 
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MERCURY.                       1 

Day. 

from 

Epoch. 

X. 

y- 

Z. 

Radios 
Vector. 

Loii|ritadaiii 
OrMt. 

1505 

+0.1766 

-0.4019 

-0.0496 

9.6451 

293  62.6 

-2.00 

+  4.54 

+0.56  1 

1510 

0.2681 

0.3202 

0.0509 

9.6239 

309  59.6 

3.51 

4.16 

0.67 

1515 

0.3328 

0.2070 

0.0472 

9.5964 

326  1.9 

6.26 

3.27 

0.75  1 

1530 

0.3574 

-0.0606 

0.0378 

9.5636 

348  46.9 

7.09 

+  1.36 

0.75  1 

1525 

0.3286 

+0.0773 

0.0228 

9.5293 

13  2.6 

8.26 

-  1.94 

0.57  I 

1530 

0.2383 

0.2087 

-0.0037 

9.5006 

41  10.6 

7.30 

6.39 

+0.11 

1535 

+0.0947 

0.2922 

+0.0162 

9.4860 

72  12.9 

-3.17 

9.77 

-0.54 

1540 

-0.0721 

0.3038 

0.0321 

9.4968 

103  33.1 

+2.27 

9.56 

1.01 

1545 

0.2230 

0.2447 

0.0405 

9.5231 

132  22.3 

5.85 

6.42 

14)6  ' 

1550 

0.3310 

0.1370 

0.0411 

9.5570 

157  22.7 

6.87 

2.84 

0.85 

1555 

0.3877 

+0.0071 

0.0352 

9.5904 

176  44.6 

6.39 

-0.12 

0.56 

1560 

0.3962 

-0.1243 

0.0249 

9.6191 

197  14.3 

5.36 

+  1.68 

0.34  ; 

1565 

0.3641 

0.2434 

+0.0120 

9.6416 

213  40.0 

4.21 

2.62 

-0-14  ! 

1570 

0.2999 

0.3412 

-0.0020 

9.6573 

228  42.5 

3.11 

3.54 

+04)3 

1575 

0.2120 

0.4123 

0.0158 

9.6664 

242  54.7 

2.07 

4.02 

0.15  1 

1580 

-0.1083 

0.4530 

0.0265 

9.6690 

256  44.2 

+1.04 

4.34 

0.97 

1585 

+0.0032 

0.4608 

0.0391 

9.6650 

270  36.5 

-0.03 

4.63 

0.39  . 

1590 

0.1143 

0.4341 

0.0468 

9.6545 

264  56.9 

1.21 

4.69 

0.50 

1595 

0.2162 

0.3727 

0.0507 

9.6373 

300  14.2 

2.56 

4.44 

0.60 

1600 

0.2983 

0.2777 

0.0501 

9.6135 

317  2.7 

4.19 

3.90 

0.70 

1605 

0.3484 

0.1535 

0.0441 

9.5835 

336  5.0 

6.02 

2.65 

0.76 

1610 

0.3528 

-0.0099 

0.0324 

9.5496 

356  10.3 

7.71 

+  0.22 

0.71 

1615 

0.2993 

+0.1343 

-0.0154 

9.5165 

24  1.0 

6.22 

-  3.67 

+0.43 

1620 

0.1851 

0.2502 

+0.0046 

9.4931 

53  32.9 

6.97 

8.07 

-0.16 

1625 

+0.0275 

0.30G2 

0.0234 

9.4889 

65  5.1 

-0.91 

10.17 

0.78 

1630 

-0.1373 

0.2874 

0.0365 

9.5059 

115  40.5 

+4.C6 

8.49 

1.06 

1635 

0.2728 

0.2052 

0.0417 

9.5365 

143  0.1 

6.53 

4.91 

1.00  : 

1640 

0.3602 

+0.0855 

0.0394 

9.5709 

166  27.4 

6.79 

-  1.65 

0.75  ' 

1645 

0.3966 

-0.0471 

0.0315 

9.6028 

186  33.2 

6.00 

+  0.71 

0.48 

1650 

0.3876 

0.1748 

0.0199 

9.6290 

204  7.1 

4.89 

2.21 

0.35 

1655 

0.3414 

0.2861 

+0.0064 

9.6468 

219  54.6 

3.76 

3.15 

-04)7 

1660 

0.2666 

0.3736 

-0.0077 

9.6616 

234  33.0 

2.68 

3.76 

+04)6  - 

1665 

0.1713 

0.4327 

0.0212 

9.6683 

248  32.8 

1.65 

4.17 

0J»> 

1670 

-0.0635 

0.4603 

0.0331 

9.6682 

262  20.5 

+0.61 

4.43 

0.38 

1675 

+0.0488 

0.4541 

0.0426 

9.6616 

276  21.0 

-0.49 

4.56 

0.43 

1680 

0.1574 

0.4133 

0.0489 

9.6483 

291  0.8 

1.74 

4.57 

0.54 

1685 

0.!^26 

0.3380 

0.0510 

9.6284 

306  50.6 

3.20 

4.28 

0.65  i 

1690 

0.3233 

0.2304 

0.0483 

9.6020 

324  27.8 

4.92 

3.51 

0.73 

1695 

0.3565 

-0.0967 

0.0400 

9.5700 

344  38.4 

6.76 

+  1.64 

0.76 

1700 

0.3386 

+0.0500 

0.0260 

9.5356 

8  11.5 

8.15 

-  1.20 

0.63 

1705 

0.2599 

0.1867 

-0.0075 

9.5052 

a5  37.1 

7.71 

5.54 

+0.22  . 

1710 

+0.1246 

0.2816 

+0.0126 

9.4888 

66  16.3 

-4.14 

9.36 

-0.43  i 

1715 

-0.0409 

0.3074 

0.0296 

9.4935 

97  47.5 

+1.32 

9.89 

0J)5 

1720 

0.1974 

0.2603 

0.0396 

9.5173 

127  14.4 

5.39 

7.11 

14)8 

1725 

0.3146 

0.1506 

0.0416 

9.5505 

152  58.9 

6.83 

3.47 

0.90 

1730 

0.3810 

+0.0321 

0.0367 

9.5844 

174  56.7 

6.54 

-  0.55 

0.63 

1735 

0.3980 

-0.1003 

0.0271 

9.6142 

193  56.9 

5.56 

+  1.40 

0.38 

1740 

0.3728 

0.2224 

0.0146 

9.6379 

210  42.5 

4.43 

2.64 

0.17  . 

1745 

0.3140 

0.3247 

+0.0007 

9.6549 

225  57.8 

3.32 

3.43 

-04)1 

1750 

0.2299 

0.4013 

-0.0133 

9.6652 

240  17.2 

2.26 

3.94 

+0.13 

1756 

0.12rt6 

0.4478 

0.0263 

9.6690 

254  9.1 

1.23 

4.29 

0J25 

1760 

-0.0180 

-0.4619 

-0.0373 

9.6663 

267  5S.9 

+0.18 

+  4.51 

+0.36 

Mon.  -  TtM  Rpoeb  la  the  MOO^OOOUi  day  o(  Um  JoUan  Pvriod  »  1868,  Nowsbar  16. 
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MERCURY. 

from 
,  Ipocli. 

X. 

y- 

Z. 

lUdiiu 
Vector. 

LoDgittMfeln 
OrWt. 

1765 

•fO.0939 

-0^4418 

-0.0456 

9.6570 

282°12!o 

-0.98 

+  4.60 

+0.47 

1770 

0.1983 

0.3869 

0.0503 

9.6411 

297  16.2 

2.30 

4.49 

0.58 

1775 

0.2850 

0.2980 

0.0506 

9.6184 

313  44.6 

3.87 

4.05 

0.69 

1780 

0.3421 

0.1787 

0.0456 

9.5896 

332  18.2 

5.67 

2.96 

0.78 

1785 

0.3561 

-0.0377 

0.0350 

9.5561 

353  45.4 

7.44 

+  0.79 

0.76 

1790 

0.3141 

+0.1084 

-0.0189 

9.5223 

18  51.9 

8.29 

-2.86 

+0.50 

1795 

0.2107 

0.2322 

+0.0008 

9.4963 

47  46.6 

e.€o 

7.33 

-0.02 

1800 

+0.0589 

0.3013 

0.0201 

9.4880 

79    8.8 

-1.97 

10.07 

0.67 

1805 

-0.1077 

0J3964 

0.0346 

9.5014 

110    8.3 

+3.28 

9.03 

1.05 

1810 

0.2508 

0J2243 

0.0413 

9.53C2 

138  10.4 

6.26 

5.60 

1.03 

1    1815 

0.3478 

+0.1096 

0.0403 

9.5645 

162  20.1 

6.85 

-  2.16 

0.79 

1820 

0.3935 

-0.0221 

0.0333 

9.5972 

183    0.1 

6.19 

+  0.35 

0.52 

1825 

0.3924 

0.1518 

0.0223 

9.6246 

200  58.7 

5.11 

1.97 

0.29 

1830 

0.3525 

0.2668 

+0.0090 

9.6456 

217    3.0 

3.97 

3.00 

-0.10 

1835 

0.2824 

0.3592 

-0.0051 

9.6599 

231  51.9 

2.88 

3.66 

+0.05 

1840 

0.1904 

0.4239 

0.0187 

9.6675 

245  56.9 

1.84 

4.10 

0.18 

1845 

-0.0844 

0.4575 

0.0310 

9.6687 

259  44.9 

+0.81 

4.39 

0.30 

1850 

+0.0278 

0.4679 

0.0411 

9.6633 

273  41.1 

-a28 

4.56 

0.41 

1855 

0.1377 

0.4236 

0.0480 

9.6513 

288  11.4 

1.49 

4.58 

0.52 

1860 

0.2362 

0.3547 

0.0510 

9.6327 

303  45.4 

2.91 

4.37 

0.63 

1865 

0.3125 

0.2528 

0.0492 

9.6074 

320  59.2 

4.58 

3.71 

0.72 

1870 

0.3538 

-0.1233 

0.0420 

9.5764 

340  37.1 

•  6.42 

+  2.24 

0.76 

1875 

40.3464 

+0.0224 

-0.0290 

9.5420 

3  28.9 

-7.98 

-  0.52 

+0.67 

VENUS 

;. 

Bpoeh. 

X. 

y- 

Z. 

RadiiM 
Teetor. 

LoDfflftade  In 
^SrWt. 

1505 

+0.2490 

-0.6836 

-0.0245 

9.8621 

O        1 

290    0.2 

-7.83 

+21.51 

+0.77 

1510 

0.3406 

0.6429 

0.0291 

9.8622 

297  54.5 

10.73 

20.21 

0.91 

1515 

04258 

0.5899 

0.0332 

9.862a 

305  48.7 

13.38 

18.54 

1.04 

1520 

0.5027 

0.5256 

0.0367 

9.8623 

313  42.8 

15.80 

16.52 

1.15 

1525 

0.5699 

0.4513 

0.0395 

9.8622 

321  36.9 

17.93 

14.19 

1.24 

1530 

0.6260 

0.3683 

0.0415 

9.8621 

329  31.3 

19.72 

11.59 

1.30 

1535 

0.6705 

0.2783 

0.0427 

9.8619 

337  26.0 

21.14 

8J7 

1.34 

1540 

0.7026 

0.1829 

0.0430 

9.8617 

345  21.1 

22.17 

5.77 

1.36 

1545 

0.7210 

-4).0840 

0.0426 

9.8615 

353  16.8 

22.78 

+  2.66 

1.35 

1550 

0.7250 

+0.0164 

0.0414 

9.8612 

1  12.9 

22.95 

-  0.52 

1.31 

1555 

0.7153 

0.1167 

0.0393 

9.8608 

9  10.0 

22.71 

3.70 

1.25 

1560 

0.6917 

0.2146 

0.0365 

9.8604 

17    7.9 

22.02 

6.83 

1.16 

1565 

0.6548 

0.3083 

0.0330 

9.8600 

25    6.5 

20.91 

9.84 

1.05 

1570 

0.6052 

0.3961 

0.0288 

9.8596 

33    5.9 

19.38 

12.68 

0.92 

1575 

0.5442 

0.4762 

0.0241 

9.8592 

41    6.5 

17.46 

15.29 

0.77 

1580 

0.4722 

0.5469 

0.0189 

9.8588 

49    7.7 

15.18 

17.61 

0.61 

1585 

0.3903 

0.6070 

0.0133 

9.8584 

57    9.9 

12.60 

19.60 

0.43 

1500 

0.3012 

0.6551 

0.0075 

9.8580 

65  13.1 

9.76 

21.21 

0.24 

1595 

0.2067 

0.6904 

-0.0015 

9.8577 

73  17.0 

6.71 

22.40 

+0.05 

1600 

0.1082 

0.7119. 

+0.0045 

9.8573 

81  21.8 

3.49 

23.16 

-0.14 

1605 

+0.0067 

0.7195 

0.0104 

9.8570 

89  27.2 

-  0.21 

23.45 

0.34 

1610 

-0.0948 

0.7127 

0.0161 

^.8568 

97  33.2 

+  3.10 

23.27 

0.53 

1615 

-0.1942 

+0.6917 

+0.0215 

9.8566 

105  39.7 

+  6.35 

-22.61 

-0.71 

N<yrB.- The  Spmh  to  the  2400,00001  day  of  th«  Joltoo  Period  «  1868,  Noremberie. 
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VENUS.                                                             1 

froiu 
Spoeb. 

1620 

X. 

y- 

Z. 

Radios 
Yeetor. 

^^"^S?*- 

«» 

"^^ 

-0.2896 

+0.6571 

+0.0264 

9.8565 

O       i 

113  46.6 

+  9.47 

-21.49 

-0.66  1 

1625' 

0.3794 

0.6093 

0.0308 

9.8564 

121  53.7 

12.42 

19.94 

1.01    1 

1630 

0.4615 

0JS494 

0.0347 

9.8564 

130    1.0 

15.11 

17.99 

1.14    1 

1635 

0.5345 

0.4786 

0.0378 

9.8564 

138    8.3 

17.4(> 

15.66 

1.24 

1640 

0.5068 

0.3982 

0.0402 

9.8565 

146  15.4 

19.5i 

i3.os 

1.31 

1645 

0.6468 

0.3099 

0.0418 

9.8566 

154  22.3 

21.16 

10.13 

1.37 

1650 

0.6S43 

0.2155 

0.0425 

9.8568 

162  28.7 

22.35 

V.03 

1.39  1 

1655 

0.7087 

0.1167 

0.0424 

9.a571 

170  34J6 

23.09 

3.80 

1.38 

1660 

0.7187 

+0.0156 

0.0415 

9.8574 

178  39.9 

i5>3.3* 

-  0.51 

1.34 

1665 

0.7144 

-0.0857 

0.0397 

9.8577 

186  44.6 

23.16 

+  2.78 

1.29 

1670 

0.6960 

0.1854 

0.0372 

9.8581 

194  48.4 

22.52 

6.00 

1.20 

1675 

0.6639 

0.2814 

0.0339 

9.8585 

202  5M 

21.42 

9.08 

1UJ9  1 

1680 

0.6187 

0.3719 

O.0299 

9.8589 

210  53.5 

19.93 

11.98 

0.07  1 

1685 

0.5615 

0.4551 

O.0254 

9.8593 

218  54.7 

i8.oi^ 

14.62 

0.82  ! 

16M 

04933 

0.5294 

O.0204 

9.8597 

226  55.0 

15.78 

16.04 

0.G   1 

1695 

0.4155 

0.5935 

0.0150 

9.8601 

234  54.3 

13.26 

18.93 

0.48 

1700 

0.3296 

0.6460 

0.0093 

9.8605 

242  52.8 

10.49 

20.55 

0.29   ! 

1705 

0.2374 

0.6860 

+0.0034 

9.8609 

250  50.5 

7.5i 

5i.77 

-0.11 

1710 

0.1405 

0.7127 

-0.0026 

9.8612 

258  47.3 

4.45 

22.57 

+0.08 

1715 

-O.O409 

0.7^58 

0.0085 

9.8615 

266  43.5 

+  1.2i) 

22.94 

0.27 

1720 

+0.0594 

0.7248 

0.0142 

9.8618 

274  39U) 

-  1.87 

22.86 

0.45 

1725 

0.1586 

0.7100 

0.0197 

9.8620 

^  34.0 

4.9^ 

22.36 

0.62 

1730 

0.2548 

0.6^14 

0.0248 

9.8621 

290  28.7 

8.02 

21.44 

0.78 

1735 

0.3461 

0.6400 

0.0294 

9.8622 

298  23.0 

10.88 

^20.13 

0.93 

1740 

0.4307 

0.5863 

0.0335 

9.8623 

306  17.2 

13.53 

18.42 

1.05 

1745 

0.5072 

0.5213 

0.0369 

9.8G23 

314  11.3 

15.94 

16.38 

1.16 

1750 

0.5739 

0.4464 

0.0396 

9.8622 

322    5.5 

18.04 

14.04 

1.25 

1755 

0.6297 

0.3630 

0.0416 

9.8621 

329  59.9 

19.82 

11.42 

1.31 

1760 

0.6733 

0.2725 

0.0427 

9.8619 

337  54.6 

21.22 

8.58 

1.35 

1765 

0.7042 

0.1765 

0.0430 

9.8617 

345  49.7 

22.22 

6.57 

1.36 

1770 

0.7!rt4 

-0.07%'9 

0.0426 

9.8614 

^3  45.4 

22.81 

+  2.46 

14J5 

1775 

0.724fe 

+0.0627 

0.0412 

9.8611 

1  41.7 

22.0^ 

-  0.72 

1.31 

1780 

0.714i 

0.1227 

0.0M 

9.8608 

9  38.7 

22.68 

3.90 

1.24 

1785 

0.689& 

'0.2205 

O.0363 

9.8604 

17  36.5 

"sh-o^ 

7.C2 

1.16 

1790 

0.6521 

0.3139 

0.0327 

9.8600 

25  35.2 

20.82 

10.02 

\M 

1796 

0.6017 

0.4013 

0.0285 

9.85P6 

33  34.7 

lD.il7 

12.85 

0^ 

1800 

0.53^ 

0.4808 

0.0238 

9.8592 

41  35.2 

17.3fe 

15.44 

0.76 

1805 

0.4669 

0.5509 

0.0186 

9.8588 

49  36.7 

15.04 

17.73 

OM 

1810 

0.3851 

0.6103 

0.0130 

9.8584 

57  38.9 

12.43 

19.70 

0.;^ 

1815 

0.2958 

0.6577 

0.0071 

9.8580 

65  41.9 

0.58 

91.29 

0.S3 

1820 

0.2006 

0.6926 

-0.0012 

9.8577 

73  45.9 

6-51 

^eLa 

lfO.04 

1825 

0.1014 

0.7133 

+0.0048 

9.a573 

81  50.7 

3.30 

1S3JI1 

-0.15 

1830 

+0.000fe 

0.7199 

0.0107 

9.8570 

89  56.1 

-  0.01 

23.47 

0.95 

1835 

-0.100& 

0.7122 

0.0164 

9.8568 

98    2.1 

+  3.30 

&25 

6i54 

1840 

0.2001 

0.6901 

0.0218 

9.8566 

106    8.6 

^6.54 

«2.56 

6.71 

1845 

0.295S 

0.6&46 

0.0^ 

9.8565 

114  15.5 

dUS6 

^1.41 

0.87 

1850 

0.38il6 

0.6t)61 

0.0311 

9.8564 

122  22.5 

12.59 

19.64 

IJC^ 

1855' 

0.4662 

0.5455 

0.0349 

9.8564 

130  29.8 

15.116 

17.86 

'     1.14 

1860 

0.5386 

0.4740 

0.0380 

9.8564 

138  37.0 

17.62 

15.58 

IJM 

1865 

0.6009 

0.3931 

0.0403 

9.8565 

146  44.1 

19.63 

i2.86 

14IS 

1870 

-0.6499 

+0.3044 

+0.0418 

9.856& 

154  50.9 

+2^24 

-9« 

M.37 

Ron.  -  Tb*  BiMWh  li  ttM  MOOiOOOth  d«j  of  Um  JoUn  Pwriod -- 18S8,  Novwbw  16. 
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THE    EARTH.                                                       1 

55! 

fhMn 
Epoch. 

X. 

y- 

Z. 

Itodhls 
Tector. 

ix»ga^ta 

^ 

-h'- 

1500 

-0.0630 

+0.9813 

0.0000 

9.9927 

O        1 

93  40.4 

+  0.89 

-13.77 

0.00 

1510 

0.2360 

0.9546 

9.9927 

103  52.1 

3.34 

13.37 

i5ao 

0.4009 

0.8983 

9.9929 

114    3.1 

5.62 

12.59 

1590 

0.5539 

0.8141 

9.9933 

124  13.6 

7.74 

11.38 

1540 

0.6898 

0.7048 

9.9939 

134  22.8 

9.60 

9.81 

1     1550 

0.8042 

0.5738 

9.9947 

144  29.9 

11.13 

7.94 

1560 

0.8941 

0.4251 

9.9956 

154  34.6 

12.30 

5.85 

1570 

0.9568 

0.2635 

9.9967 

164  36.3 

13.06 

3.60 

1580 

0.9907 

+0.0939 

9.9979 

174  35.0 

13.41 

-1.87 

1590 

0.9949 

-0.0785 

•   * 

9.9991 

184  30.5 

13.36 

+  1.06 

1600 

0.9695 

0.2485 

0.0004 

194  22.5 

12.90 

3.31 

1610 

0.9156 

0.4111 

0.0016 

204  11.1 

12.08 

6.^ 

16^ 

0.8350 

0.5618 

' 

0.0028 

213  56.5 

10.93 

7.35 

1630 

0.7301 

0.6963 

0.0039 

223  38.7 

9.49 

9.06 

1640 

0.6042 

0.8109 

0.0049 

233  18.2 

7.80 

1048 

!     1650 

0.4612 

0.9023 

0.0057 

242  55.3 

5.92 

11.68 

1    1660 

0.3051 

0.9679 

0.0063 

252  30.3 

3.90 

12.36 

1670 

-0.1402 

1.0061 

0.0068 

262    3.9 

+  1.78 

12.81 

j     1680 

+0.0286 

1.0161 

0.0071 

271  36.4 

-  0.37 

12.91 

1690 

0.1965 

0.9976 

0.0072 

281    8.4 

2.50 

12.67 

1700 

0.3589 

0.9511 

0.0071 

290  40.5 

4.56 

12.06 

' 

1     1710 

0.5113 

0.8777 

0.0068 

300  13.3 

6.51 

11.17 

1720 

0.6492 

0.7797 

0.0063 

309  46.9 

8.29 

9.96 

1730 

0.7688 

0.6597 

0.0056 

319  22.2 

9.87 

8.47 

1740 

0.8665 

0.5208 

0.0047 

328  59.7 

11.19 

6.73 

1750 

0.9394 

0.3671 

\ 

0.0037 

338  39.6 

12.22 

4.77 

1760 

0.9853 

0.2029 

0.0026 

348  22.1 

12.94 

2.65 

1770 

1.0027 

-0.0328 

0.0014 

358    7.8 

13.27 

+  0.43 

1780 

0.9909 

+0.1384 

0.0002 

7  56.9 

13.21 

-  1.84 

1790 

0.9498 

0.3054 

9.9990 

17  494 

12.76 

4.10 

•1800 

0.8804 

0.4633 

9.9977 

27  45.2 

11.93 

6.28 

1810 

0.7846 

0.6073 

9.9965 

37  44.3 

10.73 

8.30 

1820 

0.6651 

0.7329 

9.995Q 

47  46.6 

9.16 

10.09 

1830 

0.5253 

0.8362 

9.9946 

57  51.7 

7.28 

11.56 

1840 

0.3696 

0.9139 

9.9938 

67  59.1 

5.15 

12.73 

1     1850 

0.2024 

0.9634 

9.9933 

78    8.4 

2.83 

13.47 

1    1860 

+0.0289 

0.9632 

9.9928 

88  19.2 

-  0.40 

13.79 

!    1870 

-0.J457 

+0.9724 

0.0000 

9.9927 

98  30.5 

+  2.05 

-13.65 

0.00 

MARS 

Bpoeh. 

X. 

U' 

9. 

lUdfni 
Vector. 

LoDKftQdeln 
Orbit. 

*« 

-;i" 

1500 

+0.7738 

+1.2843 

+0.0087 

0.1759 

o      » 
58  56.7 

-0.41 

-0.67 

-0.01 

1510 

0.6565 

1.3626 

0.0132 

0.1796 

64  17.3 

0.34 

0.70 

0.01 

1520 

0.5332 

1.4285 

9.0177 

0.1834 

69  32.4 

0.27 

0.71 

0.0] 

1530 

0.4063 

14832 

0.0220 

0.1870 

74  42.2 

0.20 

0.72 

0.01 

1540 

0.2758 

1.5261 

0.0260 

0.1906 

79  46.8 

0.13 

0.72 

0.01 

1550 

0.1429* 

1.5568 

0.0299 

0.1941 

84  46.5 

-0.07 

0.72 

0.01 

156a 

+0.0090 

+1.5751 

+0.0335 

0.1974 

89  41.6 

+0.00 

-0.71 

-0.02 

Non.  -  Tbe  Epoch  to  th«  2400,000th  day  of  the  JoUan  Period  -  1868,  Novemhw  le. 
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MARS 

. 

from 
Epoch. 

X. 

y- 

Z. 

Log 
Badios 
Vector. 

LoDcitadaln 
QrMt. 

«« 

-H^' 

1570 

-0.1251 

+0.5815 

+0.0369 

0.2005 

0       1 

94  32.4 

+0.06 

-0.70 

-0.02 

1580 

0.2580 

0.5763 

0.0400 

0.2035 

99  19.2 

0.11 

0.68 

0.02 

1590 

0.3893 

0.5598 

0.0428 

0.2063 

104    2.2 

0.17 

0.66 

0.02 

1600 

0.5178 

0.5322 

0.0453 

0.2089 

108  41.6 

0.22 

0.64 

0U)2 

1610 

0.6426 

0.4937 

0.0475 

0.2112 

113  17.8 

0.26 

0.61 

0.02 

1620 

0.7631 

0.4448 

0.0494 

0.2133 

117  51.2 

0.31 

0.58 

0.02 

1630 

0.8783 

0.3862 

0.0509 

0.2152 

122  22.2 

0.35 

0.55 

0.02 

1640 

0.9876 

0.3184 

0.0521 

0.2169 

126  59.9 

0.39 

0.52 

0.C2 

1650 

1.0904 

0.2420 

0.0530 

0.2183 

131  17.6 

0.43 

049 

0.02 

1660 

1.1860 

0.1574 

0.0635 

0.2195 

135  42.6 

0.46 

045 

0X2 

1670 

1.2739 

0.0652 

0.0536 

0.2204 

140    6.5 

0.49 

0.41 

0.02 

1680 

1.3537 

0.9660 

0.0534 

0.2211 

144  29.5 

0.52 

0.37 

0.02 

'    1690 

1.4248 

0.8607 

0.0529 

0.2215 

148  51.8. 

0.54 

0.33 

0.02  1 

1    1700 

1.4867 

0.7501 

0.0520 

0.2216 

153  13.8 

0.56 

0.29 

0.C2 

1710 

1.5392 

0.6346 

0.0508 

0.2215 

157  35.7 

0.58 

0.24 

0.02 

1720 

1.5818 

0.5151 

0.0493 

0.2212 

161  57.9 

0.60 

0J20 

0.02 

1730 

1.6142 

0.3923 

0.0475 

0.2205 

166  20.7 

0.62 

0.15 

0.02 

1740 

1.6362 

0.2669 

0.0453 

0.2197 

170  44.5 

0.63 

0.10 

0.02 

1750 

1.6476 

0.1396 

0.0428 

0.2185 

175    9.5 

0.64 

0.05 

0.02 

1760 

1.6481 

40.0115 

0.0401 

0.2171 

.     179  36.1 

0.65 

-0.00 

0J02  ! 

1770 

1.6377 

-0.1166 

0.0371 

0.2155 

184    4.5 

0.65 

+0.05 

0.02  1 

1780 

1.6164 

0.2440 

0.0339 

0.2135 

188  35.2 

0.65 

0.10 

04)1 

1790 

1.5843 

0.3698 

0.0304 

0.2114 

193    8.3 

0.65 

0.15 

0.01 

1800 

1.5414 

0.4930 

0.0267 

0.2091 

197  44.2 

0.64 

0.21 

0.01 

1810 

1.4879 

0.6127 

0.0229 

0.2066 

202  23.1 

0.63 

0^ 

0.01   ! 

1820 

1.4236 

0.7281 

0.0189 

0.2038 

207    5.5 

0.62 

0.32 

04)1    ' 

1830 

1.3490 

0.8382 

0.0147 

0.2009 

211  51.7 

0.60 

0.37 

0.01    1 

1840 

1.2644 

0.9421 

0.0104 

0.1977 

216  41.9 

0.57 

0.43 

04)0 

1850 

1.1703 

1.0389 

0.0061 

0.1945 

221  36.4 

0.54 

0.48 

0.00 

1860 

1.0672 

1.1277 

+0.0017 

0.1910 

226  35.6 

0.50 

0.53 

0.00   > 

1870 

-0.9556 

-1.2076 

-0.0027 

0.1875 

231  39.6 

+0.46 

+0.58 

-04)0   ! 

•  1 

JUPITER. 

'     from 
Epoch. 

X. 

y- 

Z. 

Radial 
Tcctor. 

Loojritadeln 
Orbit. 

*• 

-?'' 

1 
jr»        1 

'    1500 

-5.28582 

-1.34101 

+0.12431 

0.r3677 

O        1        «f 

194  14    3 

+147.15 

+37.34 

-346 

,    1510 

5.26758 

•  1.41055 

0.12414 

0.73676 

194  59  22 

146.65 

39.27 

345 

1520 

*  5.24839 

1.47984 

0.12395 

0.73675 

195  44  41 

146.13 

41.20 

345  , 

1    1530 

5.22825 

1.54886 

0.12374 

0.73674 

196  30    0 

145.58 

43.13 

344 

1    1540 

5.20716 

1.61760 

0.12350 

0.73672 

107  15  19 

145.02 

45.05 

3.44   ! 

1550 

5.16512 

1.68604 

0.12325 

0.73670 

196    0  38 

144.43 

46.96 

3.43 

1560 

5.16212 

1.75417 

0.12297 

0.73667 

196  45  58 

143.81 

48.87 

343  1 

<    1570 

5.13818 

1.82197 

0.12267 

0.73664 

199  31  18 

143.17 

50.77 

3.42  ' 

1580 

5.11331 

1.88945 

0.12235 

0.73660 

200  16  38 

142.51 

63.66 

341    \ 

1590 

5.08750 

1.96659 

0.12200 

0.73657 

201    1  59 

141.63 

54.54 

340   . 
3.39 

1600 

5.06076 

2.02337 

0.12164 

0.73653 

201  47  21 

141.13 

5642 

1610 

5.03310 

2.08977 

0.12124 

0.73648 

202  32  42 

140.40 

58J29 

3.38   1 

1620 

5.00451 

2.15579 

0.12083 

0.r3643 

203  18    5 

139.65 

•   60.15 

3.37 

1    1630 

-4.97500 

-2.22142 

+0.12040 

0.73638 

204    3  28 

+138.87 

4624)1 

-3.36 

Non.  -  The  Epoch  to  the  2400,000th  day  of  the  Joltan  Period  »  1858,  Norembar  16. 
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,, 

JUPITER. 

, 

5^ 

from 
Epoch. 

X. 

y- 

z. 

Log 
Badiui 
Yaetor. 

LoMltadaiii 
Orbit. 

^ 

-^.. 

164J 

-4.94458 

-2.28664 

+0.11994 

0.73632 

204''48  52 

+138.08 

+  63.86 

-3.35 

1650 

4.91326 

2.35144 

0.11946 

0.73626 

205  34  16 

137.27 

65.69 

3.34 

1660 

4.88105 

2.41581 

0.11897 

0.73620 

206  19  42 

136.43 

67.52 

3.32 

1670 

4.84794 

2.47974 

0.11844 

0.73613. 

207  5  8 

135.57 

69.34 

3.31 

1680 

4.81394 

2J>4321 

0.11790 

0.73606 

207  50  35 

131.68 

71.15 

3.30 

1690 

4.779C6 

2.60621 

0.11733 

0.73596 

208  36  2 

133.77 

72.95 

3.29 

1700 

4.74330 

2.66874 

0.11675 

0.73590 

209  21  31 

132.85 

74.74 

3.27 

1710 

4.70666 

2.73078 

0.11614 

0.r3582 

210  7  1 

131.90 

76.52 

3.26 

1720 

4.66916 

2.79232 

0.11551 

0.73573 

210  52  32 

130.93 

78.30 

3.24 

1730 

4.63081 

2.85334 

0.11486 

0.73564 

211  38  4 

129.93 

80.06 

3.22 

1740 

4.59161 

2.91384 

0.11419 

0.73555 

212  23  38 

128.91 

81.81 

3.20 

1750 

4.55156 

2.97380 

0.11349 

0.73545 

213  9  12 

127.87 

83.55 

3.19 

1760 

4.51067 

3.03322 

0.11278 

0.73535 

213  54  48 

126.81 

85.28 

3.17 

1770 

4.46895 

3.09208 

0.11205 

0.73524 

214  40  25 

125.73 

67.00 

3.15  ' 

1780 

4.42641 

3.15036 

0.11129 

0.73513 

215  26  3 

124.63 

88.70 

3.13 

1790 

4.38306 

3.20806 

0.11051 

0.73502 

216  11  43 

123.51 

90.39 

3.11 

1800 

4.33889 

3.26517 

0.10972 

0.73491 

216  57  24 

122.36 

92.08 

3.09  ! 

1810 

4.29391 

3.32167 

0.10890 

0.73479 

217  43  6 

121.19 

93.75 

3.07  ' 

1820 

4.24814 

3.37756 

0.10807 

0.73466 

218  28  50 

120.00 

95.41 

3.05 

1830 

4.20159 

3.43283 

0.10721 

0.73464 

219  14  36 

118.79 

97.C6 

3.03 

1840 

4.15426 

3.48746 

0.10633 

0.73441 

220  023 

117.56 

98.69 

3.01 

1850 

4.10616 

3.54145 

0.10544 

0.73427 

220  46  12 

116.30 

100.31 

2.99 

1860 

4.05729 

3.59477 

0.10452 

0.73414 

221  32  3 

115.02 

101.91 

2.96 

1870 

-4.00766 

-3.64742 

+0.10359 

0.73400 

222  17  55 

+113.73 

+103.51 

-2.94 

s 

ATUR 

N. 

. 

Bpoeh. 

X. 

y- 

z. 

Radias 
Vector. 

LoDKftndeln 
Orbit. 

1500 

-9.49259 

+0.13844 

+0.37882 

0.97778 

O   1   #1 

179  11  3 

+14.97 

-0.22 

-0.60 

1510 

9.49619 

0.08255 

0.37989 

0.97792 

179  31  17 

14.96 

0.13 

0.60 

1520 

9.49945 

+0.02665 

0.38094 

0.97805 

179  51  30 

14.95 

-0.04 

0.60 

1530 

9.50238 

-0.02926 

0.38198 

0.97819 

180  11  43 

14.94 

+0.05 

0.60 

1540 

9.50498 

0.08516 

0.38301 

0.97832 

180  31  55 

14.93 

0.13 

0.60 

1550 

9.50726 

0.14106 

0.38403 

0.97846 

180  5!^  6 

14.92 

0.22 

0.60 

1560 

9.50921 

0.19605 

0.38503 

0.97859 

181  12  17 

14.90 

0.31 

0.60 

1570 

9.51083 

0.25284 

0.38602 

0.97873 

181  32  27 

14.89 

0.40 

0.60 

1580 

9.51212 

0.30872 

0.38700 

0.97886 

181  52  36 

14.88 

0.48 

0.61 

1590 

9.51308 

0.36459 

0.38797 

0.97900 

182  12  44 

14.87 

0.57 

0.61 

1600 

9.51372 

0.42044 

0.38892 

0.97914 

182  32  52 

14.86 

0.66 

0.61 

1610 

9.51403 

0.47628 

0.38986 

0.97928 

182  52  59 

14.^ 

0.75 

0.61 

1620 

9.51401 

0.53210 

0.39078 

0.97941 

183  13  5 

14.83 

0.83 

C.61 

1630 

9.51367 

0.58791 

0.39169 

0.97955 

183  33  10 

14.82 

0.92 

0.61 

1640 

9.51300 

0.64369 

0.39259 

0.97968 

183  53  14 

14.80 

1.00 

0.61 

1650 

9.51201 

0.69945 

0.39348 

0.97982 

184  13  18 

14.79 

1.09 

0.61 

1660 

9.51069 

0.75519 

0.39435 

0.97995 

184  33  21 

14.77 

1.17 

0.61 

1670 

9.509C5 

0.81090 

0.39521 

0.98009 

184  53  23 

14.75 

1.26 

0.61 

1680 

9.50708 

0.86659 

0.39606 

0.98022 

185  13  25 

14.73 

1.34 

0.61 

1690 

9.50478 

0.92225 

0.3r6S8 

0.98036 

185  33  26 

14.72 

1.43 

0.61 

1700 

-9.50216 

-0.97788 

+0.39769 

0.98049 

185  53  26 

+14.70 

+1.51 

-0.62 

Non.  —  The  Bpoeh  li  the  2400,000th  day  of  the  JaUaa  Period  =  1858,  November  16. 
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SATURN.                                                          1 

ftrom 
Bpooli> 

X. 

y- 

«. 

Vector. 

LoDciCiMlein 
QrMi. 

«« 

-;i" 

-^ 

1710 

^9.49921 

-1.03347 

+0.30849 

8.98062 

O      1      « 

186  13  25 

+14.69 

+1.60 

-0.ffi 

1720 

9.49694 

1.06902 

0.39928 

0.98075 

186  33  24 

14.67 

1.68 

ae2 

1730 

9.49284 

1.14454 

0.40006 

0.98089 

186  53  21 

14.65 

1.77 

0.62  1 

1740 

9.48842 

1.20003 

0.40063 

0.98102 

187  13  18 

14.63 

1.85 

0.62 

1750 

9.48418 

1.25547 

0.40157 

0.98116 

)87  33  14 

144a 

l.?4 

a62 

1760 

9.47962 

1.31086 

0.40230 

04)8129 

167  53  10 

14.58 

2.02 

0.G2 

1770 

9.47474 

1.36621 

0.40309 

0.98142 

188  13  05 

14.56 

2.10 

0.ffi 

1780 

9.46954 

1.42151 

0.40373 

0.98155 

188  32  59 

14.54 

2.18 

OA 

1790 

9.46402 

1.47677 

0.40443 

0.96169 

188  52  52 

14.52 

2.27 

QA 

1800 

9.45818 

1.53197 

0.40511 

0.98189 

)89  12  45 

14.50 

2.35 

0.62 

1810 

9.45202 

1.58712 

0.40578 

0.96195 

189  32  37 

14.48 

2.43 

0.62 

1820 

9.44554 

1.64222 

0.40643 

a98208 

189  52  28 

14.45 

2.51 

062 

1830 

9.43875 

1.69726 

0.40707 

a98222 

190  12  18 

1443 

2.6Q 

0.62 

1840 

9.43164 

1.75224 

0.40770 

0.98285 

190  32    8 

14.41 

2.68 

0.62 

1850 

9.42421 

1.80717 

0.40Q31 

0.96248 

190  51  57 

14.39 

2.76 

0.62 

1860 

9.41647 

1.86203 

0.40891 

0.96261 

191  11  45 

14.36 

2.84 

0.G2 

1870 

9.40841 

1.91683 

0.40950 

0.98274 

191  31  32 

14.34 

^2.92 

0.G8 

1880 

-9.40003 

-1.97157 

+0.41007 

0.96287 

191  51  19 

+14.31 

+3.00 

-0.G2 

t 

rjlANU 

s. 

ftom 
Bpnch. 

X. 

y- 

Z. 

Radint 
Yeclor. 

u,^.. 

«« 

-H^- 

1520 

+3.65306 

+18.79382 

+0.02655 

1.28207 

O        /        IT 

79    0     1 

-O.IO 

-0.51 

04)0 

1560 

3.49708 

18.81577 

0.02867 

1.28190 

79  28  16 

0.10 

0.51 

04)0 

IQOO 

3.34087. 

18.^646 

0.03079 

1.28172 

79  56  33 

D.09 

0^1 

04)0 

1640 

3.18443 

18.85584 

0.03291 

1.28155 

80  24  51 

0.09 

0.51 

04)0 

1680 

3.02780 

18.87392 

0.03499 

•1.28138 

80  53  10 

0.08 

0.51 

04)0 

1720 

2.87099 

18.S9074 

0.03709 

1.28121 

81  21  30 

0.08 

0.51 

04)0 

1760 

2.71396 

18.90632 

0.03917 

1.28104 

81  49  52 

0.07 

0.51 

04)0   1 

1800 

2.55676 

18.92060 

0.04129 

1.28086 

82  18  15 

0.C7 

0.51 

04)0   1 

1840 

2.39940 

18.93336 

0.04339 

1.28069 

82  46  39 

0.07 

OJSl 

04)0 

1880 

+2.24190 

+18.94477 

+0.04550 

1.28051 

83  15    4 

-0.C6 

-0.51 

04)0 

N 

BPTUJ 

IE. 

Bpo(ih. 

X. 

y' 

z. 

lUdliu 
Teetor. 

-ta?- 

«• 

-;i" 

«« 

-;i^- 

1520 

+29.9027 

+1.5993 

-0.7403 

M7501 

o      # 

3    5.2 

-0.28 

-04)2 

+a4)i 

1560 

29.7949 

1.7251 

0.7427 

1.47500 

3  19.7 

0.28 

04)2 

0.01 

1600 

29.7866 

1.8509 

0.7458 

M7499 

3  34.2 

0.28 

04)2 

04)1 

1640 

29.7778 

1.9767 

0.7471 

1.47498 

3  48.7 

0.28 

8.02 

04)1 

1680 

29.7685 

2.1024 

0.749T 

1.47497 

4    3.3 

0.28 

84)2 

04)1  ; 

1720 

29.7586 

2.2281 

0.7628 

1.47496 

4  17.8 

0.28 

04)2 

0.81    J 

1760 

29.7482 

3.3538 

0.7548 

1.47496 

4  32.3 

0.28 

0.02 

0.81 

1800 

20.7374 

2.4795 

0.7565 

1.47496 

4  46.8 

0.28 

04)2 

0.81 
+04)1 

1840 

+29.7260 

+2.6051 

-0.7587 

1.47494 

5    1.4 

-0.29 

-04)2 

If  on. -■  TiM  Bpoeh  to  llM  M0O,O0eih  daj  of  tte  J«]lM  Period -- 1806,  NovMBlMr  M. 
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INCLINATIONS  AND  NODES. 


Mercurjr 
Yenns  . 
Man 
Jupiter  . 
Saturn  . 
IJraiiiis  . 
Nq>tane 


7  0  8.8 
3  23  36^ 
1  51    2.1 

1  18  39.5 

2  29  21.2 

0  46  29.8 

1  46  29.0 


Inenaae  In  100 


H-0.01952 
-HK01195 
— 9.00586 
—0.05689 
—0.03824 
-H).t)0834 


Loofltiideor 
AsoeDding  Noda 


46  39  20 
75  25  35 
48  Sl7  42 
99    1  38 

112  24  8 
73  16  44 

130  12    8 


in  100 


11.639 
9.0Q1 
7.579 
9.993 
8.570 
4.898 


LOGARITHMS  OF  MASSES. 
Sun's  »  1. 


Mercury,    93.3129 
Venus,       94.4089 


The  Earth,  94.44985 
Mara^         ^.57176 


Jupiter,      96.979689 
StttHf^      9645573 


Uranus,     95.60371 
^Qepttftfe,    95^72630 
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ECLIPSES   IN    1863. 


In  the  year  1863  there  will  be  four  Eclipses ;  two  of  the  Sun,  and  two  of  the  Bfoon. 

I.  A  Partial  Eclipse  of  the  Sun,  May  16-  17,  1863,  invisible  at  Washington,  with 
the  following  elements :  — 

d   h    m      ■ 

Washington  mean  time  of  6  in  Right  Ascension,  May  17  0  9  27.4. 


Sun's  and  Moon's  R  A.       3  35  46.29        Hourly  Motions 


Sun's  Declination  +19''  19'  4^.7 

Moon's.Declination  -f-20  18  45.6 

Sun's  Equa.  Hor.  Par.  8.5 

Moon's  Equa.  Hor.  Par.  55    6.9 


Hourly  Motion 

u  u 

True  Semidiameter 

«  a 


9.92  and  130.29 


-  033.8 

-  4  29.4 
15  48.5 
15    0.4 


From  these  elements  may  be  deduced  the  following  results :  — 

Eclipse  begins  on  the  Earth,  May  16*  21^  40".l,  Washington  mean  time,  in  longitude 
68*  59'.7  West  from  Washington,  and  in  latitude  32*  54'.3  North. 

Greatest  Eclipse,  16*  23"  52"  .2,  in  longitude  156*  6^.5  West  from  Washington,  and  m 
latitude  69*  IT.O  North. 

Eclipse  ends  on  the  Earth  17*  2"  4".4,  in  lon^tude  279*  51'.3»  West  frt>m  Washington, 
and  in  latitude  47*  15^.7  North. 

Magnitude  of  Greatest  Eclipse  —  0.861  (Sun's  diameter  —  1). 


DATA  FOR  COMPUTING  THE  ECLIPSE  FOB  ANY  PLACE.  FOR  PENUMBRA 


Wwh. 
ILTIiM. 

A. 

B. 

o. 

locB^ 

Km'- 

+9.51 

k  m 

9.97 

9.97 

21  40 

—1.27871 

+1.45346 

+0.33298 

5572 

4166 

3510 

21  50 

1.19316 

1.46557 

0.34505 

5568 

4162 

3544 

22  0 

1.10761 

1.47767 

0.35711 

5564 

4158 

3578 

22  10 

1.02206 

1.48976 

0.36916 

5560 

4153 

3612 

22  20 

0.93651 

1.50184 

0.38120 

5556 

4149 

3646 

22  30 

0.85095 

1.51391 

0.39323 

5552 

4145 

3680 

22  40 

0.76540 

1.52597 

0.40525 

5548 

4141 

3713 

22  50 

0.67984 

1.53802 

0.41727 

5544 

4137 

3747 

23  0 

0.59428 

1.55006 

0.42928 

5540 

4133 

3781 

23  10 

0.50872 

1.56209 

0.44128 

5536 

4128 

3815 

23  20 

0.42316 

1.57411 

0.45327 

5532 

4124 

3849 

23  30 

.  0.33760 

1.58613 

0.46525 

5528 

4120 

3882 

23  40 

—0.25204 

+1.59814 

-1-0.47722 

5524 

4116 

3916 

lofH. 


H-9.52, 
4972 
5005' 
5037| 
5070, 
5103 
5136 
5169 
5202 
5234 
5267 
5300 
5333 
5366 


325  57 
328  27 
330  57 
333  27 
335  57 
338  27 
340  57 
343  27 
345  57 
348  27 
350  57 
353  27 
355  57 


44.7 
45.3 
45.9 
46.5 
47iJ 
47.8 
48.4 
49.0 
49.6 
50J2 
50.8 
51.4 
52.0 
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Eciiiipsi;; 

—  OF  — 

MAY  16-17,  18  63. 


tNV^'W.m  V  \^v\3JWi  ■  %C 


51 
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DATA  FOR  COMPUTING  THF,  ECLIPSE  FOB 

ANY  PLACE,  FOR  PENUMBRA 

Wuh. 
U.TI11M. 

A. 

B. 

o. 

logs. 

logF. 

kgG. 

kgH. 

/* 

b     m 

• 

9.971 

9.97  4-9.51 

4-9.52 

0            1            M 

23  50 

—0.16648 

4-1.61013 

4-0.48918 

5520 

4112 

3950 

5398 

358  27  32.6 

0    0 

—0.08091 

1.62211 

0.50113 

5516 

4108 

3984 

5431 

0  57  53i2 

0  10 

4-0.00465 

1.63408 

0.51307 

5512' 

4104 

4017 

5464 

3  27  53.8 

0  20 

0.09022 

1.64604 

0.52501 

5508| 

4099 

4051 

5497 

5  57  54.5 

0  30 

0.17579 

1.65800 

0.53694 

5504 

4095 

4085 

5529 

8  27  55.1  1 

0  40 

0.26136 

1.66994 

0.54886 

5500 

4091 

4119 

5562 

10  57  55.7 

0  50 

0.34692 

1.68188 

0.56077 

5495 

4087 

4152 

5595 

13  27  56.3 

1     0 

0.43248 

1.69381 

0.57267 

5491' 

4083 

4186 

5628 

15  57  56.9  ; 

1  10 

0.51805 

1.70573 

0.58456 

5487 

4079 

4220 

5660 

18  27  57.5  1 

1  20 

0.60361 

1.71763 

0.59644 

5483 

4074 

4253 

5693 

20  57  5ai  1 

1  30 

0.68917 

1.72952 

0.60832 

5479 

4070 

4287 

5726 

23  27  58.7  j 

1  40 

0.77473 

1.74140 

0.62019 

5475 

4066 

4321 

5758 

25  57  59.3  ' 

1  50 

0.86029 

1.75327 

0.63204 

5471 

4062 

4355 

5791 

28  27  59.9  ' 

2    0 

0.94585 

1.76514      0.64388 

5467 

4058 

4388 

5824 

30  58    0.5  1 

2  10 

-1-1.03141 

+1.77700,-1-0.65571 

5463 

4054     4422 

5857 

33  28     1.1 

CHANGES  OF  THE  QUANTIT 

lES  IN  THE  TABLES  OF  DATA 

For  one  Minute. 

For  one  Seoood. 

WMhlngton 
MMmthne. 

A. 

B. 

0. 

A'. 

V. 

c 

b      m 

21  30 

-1-8554.3 

-1-1212.2 

H- 1207.8 

4-142.57 

4-20.20 

+20.13 

22    0 

8555.0 

1209.4 

1205.3 

142.58 

20.16 

20.09 

22  30 

8555.5 

1206.5 

1202.7 

142.59 

20.11 

20.04 

23    0 

8555.9 

1203.7 

1200.1 

142.60 

20.06 

20.00 

23  30 

8556.2 

1200.8 

1197.5 

142.60 

20.01 

19.96 

0    0 

8556.4 

1197.9 

1194.9 

142.61 

19.96 

19.91 

0  30 

8556.5 

1195.0 

1192.2 

142.61 

19.92 

19.87 

1     0 

8556.4 

1192.0 

1189.6 

142.61 

19.87 

19.83 

1  30 

8556.2 

1188.9 

1186.9 

142.60 

19.81 

19.78 

2    0 

8555.9 

1185.9 

1184.2 

142.60 

19.76 

19.74 

2  30 

-f-8555.5 

4-1182.8 

- 

^-l  181.5 

4-142.59 

4-19.71 

+19.69 

11.  A  Total  Eclipse  of  the  Moon,  June 

1,1863,1 

lartially  visible  at  Washington,  with 

the  following  elements :  — 

Washington  mean  time  of  f  in  ] 

Right  Asa 

d   h     m      ■ 

^nsion,  June  1  6  16  19.7. 

h      m     ■ 
Sun's  Right  Ascension            4  37  17.9 

4      Hour 

ly  Motion                                  10.28 

Moon's  Right  Ascension       16  37  17.& 

4 

160.57  1 

Sun's  Declination              -h22     i  41.0 

Hour] 

ly  Motion                       4-  o'  2d!2 

Moon's  Declination           ^21  43  46.8 

a 

—  1  49.5 

Sun's  Equa.  Hor.  Par.                       8.5 

True 

Semidiameter                     15  46.1 

Moon's  Equa.  Hor.  Par.            60  41.1 

u 

16  81.4 

1      From  these  elements  may  be  deduced  th 

e  foUowin] 

I  results :  — 
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Moon  enters  Penumbra,  June 
Moon  enters  Shadow 
Total  Phase  begins 
Middle  of  Total  Phase 
Total  Phase  ends 
Moon  leaves  Shadow 
Moon  leaves  Penumbra 


d     h      m 

1  3  42.4  Washington  mean  tim6. 

1  4  37.7  "  " 

1  5  44.5  «  « 

1  6  17.9  «  « 

1  6  51.3  «  ^ 

1  7  58.1  «  « 

1  8  53.2  "  « 


First  contact  of  Shadow  with  Moon's  limb  113^  from  north  point  towards  the  East,  when 
the  Moon  is  vertical  in  longitude  25P  4'  West  from  Washington,  and  in  latitude  21^  48^ 
South. 

Last  contact  of  Shadow  with  Moon's  limb  109^  from  north  point  towards  the  West,  when 
the  Moon  is  vertical  in  longitude  299^  4'  West  from  Washington,  and  in  latitude  21*'  55^ 
South. 

Magnitude  of  Eclipse  >«  1.224  (Moon's  diameter  >«  1). 

III.  An  Annular  Eclipse  of  the  Sun,  November  10, 1863,  invisible  at  Washington,  with 
the  following  elements :  — 

d      h     m      ■ 

Washington  mean  time  of  ^  in  Right  Ascension,  November  10  15  17  43.8. 


Sun's  and  Moon's  R.  A. 


h    m   ■ 

15  4  5.51 


Hourly  Motions 
Hourly  Motion 


10.14  and  143'.97 


True  Semidiameter 

it  M 


—  0  41.7 

—  6  32.5 
16  9.9 
15  56.4 


Sun's  Declination  —17  20  24.0 

Moon's  Declination  —18  12  25.0 

i       Sun's  Equa.  Hor.  Par.  8.7 

Moon's  Equa.  Hor.  Par.  58  32.8 

I 

From  these  elements  may  be  deduced  the  following  results :  —   ' 

Eclipse  begins  on  the  Earth,  November  10*  12^  41".6,  Washington  mean  time,  in  longi- 
tude 29r  55^.1  West  from  Washington,  and  in  latitude  22"  59'.2  South. 

Central  EcHpse  begins  pn  the  Earth  14**  8'"  .4,  in  longitude  326"  13'.6  West  from  Wash- 
ington, and  in  latitude  48"  2'.6  South. 

Central  Eclipse  at  Noon  15*'  17".7,  in  longitude  233"  23'.9  West  from  Washington, 
and  in  latitude  80"  43'.5  South. 

Central  Eclipse  ends  on  the  Earth  15»'  52-.0,  in  longitude  109"  42'.3  West  from  Wash- 
ington, and  in  latitude  65"  14^2  South. 

Eclipse  ends  on  the  Earth  IT"  18".7,  in  longitude  157"  8'^,  West  from  Washington, 
and  in  latitude  42"  28^.6  South. 


DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA. 


Wash. 
M-TloM. 


h    m 

12  40 

12  50 

13  0 
13  10 
13  20 
13  30 
18  40 

13  50 

14  0 
14  10 


—1.43131 
1.34066 
1.24901 
1.15835 
1.06769 
0.97702 
0.88635 
0.79567 
0.70499 

—0.61430 


—0.07749 
0.09425 
0.11101 
0.12776 
0.14450 
0.16123 
0.17795 
0.19466 
0.21137 

—0.22807 


-1.17740 
1.19414 
1.21087 
1.22759 
1.24430 
1.26101 
1.27771 
1.29440 
1.31107 

-1.32773 


logB. 

logF. 

kgO. 

9.97 

9.98 

—9.48 

9236 

05151  0035| 

9231 

0510 

0080 

9226 

0506 

0126 

9222 

0502 

0171 

9217 

0497 

0216 

9213 

0493 

0262 

9208 

0488 

0307 

9204 

0484 

0352 

9199 

0480 

0397 

9195 

0475 

0443 

logH. 


— 9.46| 
6862 
6909' 
6956 
7003 
7050 
7097 
7143 
7190 
7237 
7284 


193  57  54.8 
196  27  55.0 
198  57  55.1 
201  27  55.2 
203  57  55.3 
206  27  55.5 
208  57  55.6 
211  27  55.7 
213  57  55.8 
216  27  56.0 
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DATA  FOU   COMPUTING  THE  ECLIPSE  EOR  ANY  PLACE 

,,  FOB  PENUMBRA. 

Wvh. 
M.  Time. 

h     m 

A. 

B. 

c. 

log*. 

logF. 

"9.98 

lofO. 

—9748 

logH. 

^^19:46 

M 

1 

9.97 

14  20 

—0.52361 

—0.24176—1.34439 

9190 

0471 

0488 

7331 

218  57  56.1 

14  30 

0.43292 

0.26144 

1.36104 

9186 

0466 

0533 

7377 

221  27  56.2  , 

11  40 

0.34222 

0.27811 

1.37768 

9181 

0462 

0578 

7424 

223  57  56.3  , 

1     14  50 

0.25152 

0.29478 

1.39431 

9176 

0458 

0623 

7471 

226  27  56.4 

15     0 

0.16082 

0.31144 

1.41094 

9172 

0453 

0669 

7518 

228  57  56.6 

15  10 

-0.07012 

0.-J2809 

1.42756 

9167 

0449 

0714 

7564 

231  27  56.7 

,     15  20 

4-0.02059 

0.34473 

1.44416 

9163 

0444 

0759 

7611 

233  57  56.8 

15  80 

0.11130 

0.36136 

1.46075 

9158 

0440 

0804 

7658 

236  27  56.9  1 

15  40 

0.20201 

0.37799 

1.47734 

9154 

0435 

0849 

7704 

238  57  57.0 

i     15  50 

0.29272 

0.39461 

1.49391 

9149 

0431 

0895 

7751 

241  27  57.2 

16     0 

0.38343 

0.41123 

1.51047 

9145 

0427 

0940 

7798 

243  57  57.3 

1     16  10 

0.47414 

0.42783 

1.52702 

9140 

0422 

0985 

7845    246  27  57.4  || 

16  20 

'     0.564S6 

0.44443 

1.54357 

9135 

0418 

1030 

7891 

248  57  57.5 

16  30 

0.65557 

0.46102 

1.56011 

9131 

0414 

1075 

7938 

251  27  57.6 

16  40 

0.74629 

0.47760 

1.57664 

9126 

0409 

1120 

7984 

253  57  57.7 

16  50 

0.83701 

0.49417 

1.59316 

9122 

0405 

1166 

8031 

256  27  57.9 

1     17     0 

0.927731      0.51073 

1.60967 

9117 

0400 

1211 

8078 

258  57  58.0  , 

1     17  10 

1.01844      0.52728 

1.62617 

9113     0396 

1256 

8124 

261  27  58.1 

17  20 

H-1.10916,— 0.54383 

—1.64267 

91081     0391 

1301 

8171     263  57  58.2 

FOR  SHADOW. 

WsHhingi 

tnn 
lie. 

B. 

c. 

1 

WMhioyrton 
M«an  rime. 

B. 

o. 

b 

m 

1 

h      m 

1          14     0 

—0.75725 

—0.76519  \ 

15    0 

—0.85733 

—0.86505 

f          U  10 

0.77395 

0.78185 

15  10 

0.87398 

0.88167 

,          14  20 

0.79064 

0.79851 

15  20 

0.89062 

0.89827  1 

t          14  30 

0.80732 

0.81516 

15  30 

0.90725 

0.91486  1 

;          11  40 

0.82400 

0.83180 

15  40 

0.92388 

0.93145 

n  50 

0.84067 

0.84843 

15  50 

0.94050 

0.94802 

15     0 

—0.85733 

—0.86505 

16     0 

—0.95712 

—0.96458  1 

A  and  fi  a 

re  given  in  the  Table  for  Penumbra,  and  the  values 

of  log  E,  log  F,  log  G, 

and  lo^  H  may  be  obtained  from  corresponding  values  for  Penmi 

ibni,  by  numerictdly  in- 

creating  \o^  E  and  decreasing  log  F  by  0.000003,  and  by  numerically  decreasing  log  G  ;| 

*ind  increaairi 

ig  log  H  by  0.00d032. 

'                     01 

GANGES   OF  THE   QUANTITIES  IN  THE   TABLES 

OF  DATA.                     j 

For  one  Minnte. 

For  on.  SwsoBd.                            | 

•                     II 

1       Mean  Tluie. 

A. 

B. 

c. 

A'. 

V. 

c 

Ii       m 

1         12  30 

H-9064.0 

—1677.5 

—1675.5 

.4-151.07 

—27.96 

—27.92 

13     0 

9065.6 

1675.1 

1672.8 

151.09 

27.92 

27.88 

1         13  30 

9067.0 

1672.7 

1670.0 

151.12 

27.88 

27.83 

14     0 

9068.3 

1670.3 

1667.2 

151.14 

27.84 

27.79 

1         14  30 

9069.4 

1667.9 

1664.4 

151.16 

27.80 

27.74 

15.    0 

9070.2 

•       1665.5 

1661.6 

151.17 

27.76 

27.69 

15  30 

9070.8 

1663.1 

1658.8 

151.18 

27.72 

27.65 

16     0 

9071.3 

1660.7 

1656.0 

151.19 

27.68 

27.60 

16  30 

9071.7 

1658.3 

1653.3 

151.19 

27.64 

27.55 

17     0 

9071.8 

1656.0 

1650.5 

151.20 

27.60 

27.51 

17  30 

4-9071.8 

—1653.8 

—1647.8 

H-151.20 

—27.56 

—27.46 

406  ECLIPSES,    1863. 


I V.  A  Partial  Eclipse  of  the  Moon,  November  24,  1863,  visible  at  Washington,  with 
the  following  elements :  — 

d     h     m     ■ 
Washington  mean  time  of  S  in  Right  Ascension,  November  24  15  42  29.0. 

Sun's  Right  Ascension  16  2  16.76      Hourly  Motion  10.61 

Moon's  Right  Ascension  4  2  16.76  "*  ^  134.65 

Sun's  Declination  —20  42    4.5  Hourly  Motion  —  o'  29*7 

Moon's  DecUnation  -f-20  15  20J2  u           u  ^3  19  5 

Sun's  Equa.  Hor.  Par.  8.7  True  Semidiameter  16  12.8 

Moon's  Equa.  Hor.  Par.  55  53.2  u             a  15  23  q 

From  these  elements  may  be  deduced  the  following  results :  — 

d       h      m 

Moon  enters  Penumbra,  November  24  12  57.0  Washington  mean  time. 
Moon  enters  Shadow  24  14    7.4  «  « 

Middle  of  Eclipse  24  15  47.8  *^  << 

Moon  leaves  Shadow  24  17  28.3  <<  << 

Moon  leaves  Penumbra  24  18  39.0  <<  ^ 

First  contact  of  Shadow  with  Moon's  lunb  56^  from  north  point  towards  the  East,  when 
the  Moon  is  vertical  in  longitude  35^  55^  West  from  Washington,  and  in  latitude  20^  17' 
North. 

Last  contact  of  Shadow  with  Moon's  limb  67®  from  north  point  towards  the  West,  when 
the  Moon  is  vertical  in  lon^tude  84*"  24'  West  from  Washington,  and  in  latitode  20®  29* 
North. 

Magnitude  of  Eclipse  —  0.956  (Moon's  diameter  —  1). 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 
PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1863. 


Jaa.    1 

1 
1 
1 

1 

1 
1 
2 
2 
2 

2 
3 
3 
3 
3 

3 
3 
3 
3 


4 
4 
4 
4 

5 

5 
5 
5 
5 
6 

6 
6 
6 
7 

7 

7 
7 

6 
8 
8 

8 
9 
9 
9 
9 

9 

9 

10 

11 

11 

11 
11 
12 
12 
12 


Bter^  Nai 


56Taari 
»»  Taori 
jf'Tauri 
v>  Tauri 
v*Taiiii 

rTauri 
99Taim 
Urahus 
n  Tanri 
oTaari 

B.A.C.  1764 
141  Taori 
1  Qeminor. 
B.A.C.  1970 
3  Geminor. 

6  Q«iniiior. 
ij  Greminor. 
n  Geminor. 

15  Gominor. 

16  Geminor. 

(/Greminor. 
C  Gominor. 
56  Geminor. 
B.A.C.  2432 
/Geminor. 

g  Geminor. 
'3Cancri 
5  Cancri 
B.A.C.  2731 
29  Cancri 

a  Cancri 
M  Cancri 
B.A.C.  3122 
m  Leonis 
h  LeoniH 

o  Leonifl 
B.A.C.  3407 
n  Leonis 
14  Sextantis 
16  Sextantif 

34  Sextantis 
36  Sextantis 
B.A.C.  3726 
55  Loonis 
fi*  Leonis 

f^  Leonis 
e  Leonis 
B.A.C.  4006 

7  Virginis 
B.A.C.  4312 

tff  Viipnis 
g  Vii^nis 
i  Virginis 
B.A.C.  4531 
83  Viiynis 


I 


PumlMs. 


North"  Bootb* 


+98 
+58 
H-66 
+25 
H-14 

+28 
—40 
+24 
+90 
+90 

—  1 
+34 
—32 
+36 
—30 

—17 
+  7 

—  9 
+90 
+90 

—30 
+18 
—40 
+90 
+90 

+  7 

+24 
+82 
+  3 
+90 

+90 
+90 
+47 
+90 
+36 

—33 
-42 
—34 
+90 
+31 


+30 
+79 
+72 
+64 

+  4 
+81 
+86 
+79 
+28 

—45 
—46 
—14 
—24 
+75 


+23 
—  3 
+  3 
-33 
—45 


-67 
—30 
+33 
+40 

-63 
—24 
—67 
—23 
-67 

-er 

—54 

+31 
+62 

—68 
—46 
—70 
+42 
+16 

-63 


Time  of 

6- 


+  3 

—69 
+22 

+16 
+56 
—27 
+24 
—38 

— «0 
—81 
—81 
+  2 
—46 

—86 
—48 

—  6 
—11 
—16 

—84 

—  5 
+  6 

—  3 
—47 

-90 
—90 
—90 
—90 
+47 


At  WiMhiii(toD  MeMi  Ttme  of  CoqjunetSoo. 


ff 


h 

2  26.7 
5  7.3 
5    8.9 

5  33.0 

6  0.9 

13  0.8 

20  15.5 

4  21.3 

6  20.1 

10  14.7 

15  38.2 

2  11.5 

3  18.4 

5  53.3 

6  57iJ 

7  10.6 

8  24.1 
12  12.6 

14  32.9 
14  38.1 

1  50.1 

7  53.5 

16  31J2 

17  7.7 
1    8.1 

4  22.9 

11  38.7 

12  IJ2 
16  U2 

1  37.3 

16  48.7 

21  34.7 

22  35.8 

8  16.1 
10    4.5 

14  50.9 

23  41.3 
0  46.9 

4  14.7 

5  31.1 

22  57.9 
0  17.4 
3  58.6 
5  46.8 

9  53.8 

15  8.7 

23  39.6 
10  12J2 

7  24.3 

15  52.7 

17  18J2 
23  41.5 

8  24.9 
12    2.2 

16  25.9 


h    m 

—  7    14 

—  4  25  44 

—  4  24    8 

—  4    0  51 

—  3  33  491 

+  3  12  17 
+10  12  43 
-.  5  57  31 

—  4    2  38 

—  0  15  44 

+  4  57  11 

—  8  50  18 

—  7  45  33 

—  5  15  47 

—  5  11 

—  4    1    0 

—  2  49  51 
+  0  51  12 
+  3  6  55 
+  3  12    0 

—  9  57  45 

—  4  5  58 
+  4  15  13 
+  4  50  35 
-•-11  24    5 

—  8  15  25 

—  1  13    9 

—  0  51  20 
+  3  13  49 
—11  40  19 

+  3  3  31 
+  7  41  3 
+  8  40  19 

—  5  56  36 

—  4  11  27 

+  0  26  29 
+  9  1  19 
+10  5  4 
-10  33  13 

—  9  19    6 

+  737  6 
+  8  54  13 
—11  30  59 

—  946    1 

—  5  46  17 

—  040  39 
+  7  35    3 

—  6  11  16 

—  9  38  20 

—  1  26    8 


0 

6  7  27 
926  26 
5  56  30 
1  41  47 


P' 


+0.7773 
+0.3109 
+0.4153 
— 0J2493 
—0.4335 

—0.1820 
—1.1703 
— 0Ja659 
+0.8682 
+0.9691 

-0.6853 
—0.0668 
—1.1059 
—0.0524 
—1.0817 

—0.9247 
—0.5540 
—0.8166 
+0.9345 
+1J2578 

—1.0932 
—0.3715 
—1.1965 
+1.1376 
+0.7921 

-0.5732 
—0.2736 
+0.6131 
—0.6423 
+0.9552 

+0.8960 
+1.3216 
+0.1436 
+1.0359 
—0.0412 

—1.1871 
—15647 
—1.1976 
+0.7295 
—0.1459 

-1.0627 
—0.1694 
+0.6068 
+0.5260 
+0.4212 

—0.65.31 
+0.6266 
+0iJ128 
+0.6575 
—01422 


3  23  -1J%68 
-1J2659 
—0.8720 
—1.0074 


0.5459 
.5463 
.5463 
.5465 
.5465 

.6471 
.5476 
.5499 
.5480 
.5479 

.5475 
.5468 
.5454 
.5465 
.5465 

.5463 
.5461 
.5454 
.5450 
.5449 

.5426 
.5414 
.5389 
JGSffr 
.5363 

.5353 
.5331 
.5331 
.5319 
.5289 

.5249 
.5240 
.5235 
.5213 

.52C8 

.5200 
.5189 
.5188 
.5186 
.5186 

.5183 
.5184 
.5186 
.5188 
.5187 

.5200 


.5250 
.5349 
.5394 

.5403 
.5445 
.5504 
.5531 


+1 


.\nj0H     .uuoi 

.276l|0.5r»65 


+.0497 
+.0456 
+.0454 
+.0441 
+.0440 

+.0304 
+.0158 
+.0002 
—.0039 
—.0118 

—.0216 
—.0430 
—.0450 
—.0498 
—.0499 

—.0524 
—.0545 
—.0616 
— .C661 
-.0663 

—.0867 
-.0972 
—.1118 
—.1129 
—.1256 

—.1303 
—.1410 
—.1415 
—.1475 
-.1598 

—.1772 
—.1824 
—.1830 
—.1919 
-.1935 

—.1971 
—5032 

-J2038 
-5062 
-5069 

-5147 
-5147 
-5157 
-5164 
-5169 

-5175 
-5177 
-5163 

-5080 
-5027 


•Jnl) 


-5017 
-.1963 

-.1878 
-.1841 
-.1786 


+9.5629 
+9.5731 
+9.5714 
+9.5828 
+9.5862 

+9.5863 
+9.6047 
+9.5915 
+9.5726 
+9.5701 

+9.5C61I 
+9.5809 
+9.5r66 
+9.5775 
+9.5943 

+9.5907 
+9.5836 
+9.5844 
+9.5518 
+9.5458 

+9.5721 
+9.5497 
+9.5484 
+9.5022 
+9.4896 

+9.5092 
+9.4825 
+9.4618 
+9.4760 
+9.4032 

+9.3313 

+95890 
+9.3220 
+95241 
+95530 

+95611 
+9.1925 
+9.1795 
+9.0386 
+9.0758 

+8.8743 
+8.8744 
+8.4849 
+8.4(74 
+8.1071 

+8.0694 
—8.5942 
—8.9018 
-9.17^^6 
—95219 


ooe  D 


-9.1845 
—95401 
—9.3178 
—9.3356 
-9.4266 


9.9689 
.9672 
.9675 
.9656 
.9650 

.9650 
.9616 
.9641 
.9673 
.9677 

.9633 
.P659 
.9632 
.9665 
.£636 

JS6i2 
.S655 
.9654 
.9705 
.9714 

i?e74 
.9708 
.9710 
i>769 
.9782 

.9761 
.9790 
.9810 
.9796 
.9856 

.9898 
.9916 
.9902 
.9938 
.9929 

.9926 
.9947 
.9950 
.9974 
.9969 

.9988 

.9993 

.9998 

9Sm9 

0.0000 

0.0000 

9.9997 

.9986 

.9950 


.9949 
.9934 
.9904 
.9896 
9.9839 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF      'i 

PLANETS  AND   STABS  BY  THE  MOON.  FOR  ' 

rHE  YEAR  1863. 

i 

4 

LimiOnK 
Parallels. 

Warti- 
ingtoa 

Date. 

Ster^Name. 

3 

Mean 

6 

North- 
ern. 

South- 
•m. 

Time  of 
6' 

JI 

r 

P' 

^ 

^ 

Jt:^ 

Jml  12 

85  Virghiis 

-h6§ 

+  4° 

h    m 
16  55.5 

•h    m    8 
—  1  13    8 

+0.7636 

0.5564 

-.1783 

—9.4152 

9iJ848 

13 

B.A.C.  4700 

H 

+  2 

—76 

4    3i2 

+  9  31  14 

—0.5495 

.5653 

—.1637 

—9.4311 

j»m 

13 

BAG.  4722 

6 

H-73 

+27 

6    0.6 

+11  24  23 

+1.0884 

.5668 

—.1605 

-9.4796 

iJ71'3 

14 

i»  Libra 

*k 

—  1 

—72 

5  42.5 

+10  13  41 

—0.4961 

.5864 

—.1178 

—95186 

.9750 

14 

i' Libra 

6} 

—12 

—90 

6    9.4 

+10  39  32 

-0.6952 

.6867 

—.1174 

-95154 

J9754 

14 

B  A.C.  5281 

6 

-32 

—90 

23  46.9 

+  3  35  28 

—0.9448 

.5997 

—.0771 

—95460 

.9714 

15 

S  Scorpii 

^ 

-1-62 

-  2 

0  39.1 

+  4  25  37 

+0.6382 

.6003 

-.0750 

—9X778 

reel 

15 

B.A.C.  5395 

6 

-30 

—90 

5  48.9 

+  9  22  50 

-0.8972 

.6034 

—.0623 

—95553 

ilTOO 

15 

Q  Ophinchi 

5 

-♦-67 

+16 

10  18.2 

-10  18  53 

+0.9220 

.6059 

—.0515 

— 95P42 

.96?6 

15 

«  Ophiachi 

5 

—51 

—90 

12  49.6 

—  7  63  45 

—1.1463 

.6073 

—.0442 

—95576 

£€^ 

15 

22  Ophiachi 

n 

+62 

0 

21  19.1 

+  0  14  38 

+0.6740 

.6111 

—.0220 

— 9.5re9 

s^esi 

15 

24  Ophiachi 

-4-34 

-21 

22    3.4 

+  0  57    6 

+0.3077 

.6114 

—.0198 

-959f6 

SGi2 

16 

B  A.C  5831 

6 

•^^ 

+46 

5  67.6 

+  8  31  25 

+1.2156 

.6139 

+.0020 

-96C79 

JP€10 

16 

c«  Ophiachi 

5 

-4-66 

+43 

10  53.7 

—10  44  59 

+1.1940 

.6148 

+.0159 

—9.6(68 

^612 

16 

B.A.C.  5954 

6 

—24 

—90 

13  39.3 

—  8    623 

—0.7499 

.6153 

+.0237 

—95703 

i667 

16 

58  Ophiachi 

5 

—34 

—90 

15  23.8 

—  626  22 

-0.9160 

.6155 

+.0288 

-9.5682 

i«83 

16 

B.A.C.  6388 

6 

-h48 

—11 

22  11.6 

+  0    4  10 

+0.4871 

.6156 

+.0471 

— 9.5t»78 

iJ648 

17 

M*  Sagittarii 

4 

—32 

—90 

2  37.3 

+  4  18  39 

—0.9311 

.6153 

+.05*17 

-95C61 

i«<9 

17 

14  Sagittarii 

6 

-4-5 

—56 

2  47.7 

+  4  28  35 

— 0J2770 

.6152 

+.06C2 

—95688 

i679 

17 

15  Sagittarii 

5 

—57 

—90 

3  10.1 

+  4  50    6 

— 1J2184 

.6143 

+.ce24 

—95417 

.9708 

17 

21  Sagittarii 

5 

-^ 

—90 

6  55.8 

+  8  26  18 

—1.1200 

.6143 

+.0711 

-9.5466 

.9713 

30 

c'  Capricor. 

6 

-4-75 

-6 

14  23.9 

-11  13    4 

+0.6035 

J56SS 

+51G7 

-9ia270 

S&37 

20 

c*  Capricor. 

+80 

+13 

14  56.7 

-10  41  30 

+0.9185 

.5686 

+i?ie9 

—95556 

.9035 

23 

30  Aqaarii 

-4-28 

-48 

22  25.8 

-  3  28  15 

-0.1631 

.5634 

+J2220 

— 9.a  71 

JK« 

21 

44AqaarU 

6 

-4-43 

—33 

4  35.8 

+  2  28  55 

+0.0974 

.5598 

+J2251 

-9.0242 

.9976 

21 

51  Aqaarii 

6 

-1-53 

—25 

7  44.7 

+  5  31  18 

+0.2634 

.6578 

+J2261 

-8.9838 

S9&0 

21 

M  Aqaarii 

5 

-H85 

+23 

13  56.4 

+11  30  18 

+1.0705 

.5546 

+.2278 

-8.9345 

9.9984 

22 

3  Pisciam 

6 

—16 

—90 

0  29.1 

—  2  18  14 

— 0.9r34 

.5493 

+i2286 

.7.9807 

O.COOO 

22 

X  Pisriam 

4* 

-f-90 

+  2 

12  47.8 

+  9  36  11 

+0.7509 

.5440 

+.2S65 

+7i^471 

.0000 

22 

9  Pisciam 

6 

-4-90 

+13 

12  56.8 

+  9  44  52 

+0i)251 

J^440 

+i»65 

+7.8111 

0.0000 

22 

16  Pisriam 

6 

-4-90 

+11 

17  17.3 

—10    3    4 

+0.9C63 

.5428 

+  5252 

+8.W4 

9.9909 

22 

19  Pisciam 

6 

-f-74 

—  9 

22    2.8 

—  5  26  48 

+0.54rj7 

.5411 

+5232 

+8.6777 

J995 

23 

d  Pisciam 

H 

—  2 

—79 

14  27.7 

+10  26  41 

—0.7565 

.5570 

+J2133 

+9.1116 

.91« 

23 

45  Pisciam 

6 

-4-55 

—22 

16  55.3 

—11  10  26 

+0i»47 

.5^68 

+.2116 

+9.0818 

.9s^ee 

24 

75  Pisciam 

6* 

—46 

—78 

12  42.6 

+  7  59  26 

-liW20 

.5348 

+.1933 

+9.3257 

JXHil 

25 

101  Pisciam 

6 

-4-11 

—64 

2  52.8 

—  2  17    9 

—0.5123 

5348 

+.1773 

+9.3825 

.9H70 

25 

104  Pisciam 

6t 

-4-49 

—23 

4  34.0 

—  0  39    9 

+0.1811 

5348 

+.1750 

+9.3710 

S>&77 

26 

27  Arieris 

6 

-1.59 

—12 

5  27.7 

—  0  32  44 

+0.3485 

5373 

+.1405 

+9.4683 

JSH^H 

26 

B  A.C.  782 

6i 

—  4 

—72 

6  44J2 

+  0  41  16 

-0.7525 

5375 

+.1387 

+9.4!  63 

iC75 

26 

40Arieti8 

6 

+90 

+17 

13  54.1 

+  7  37  28 

+0.8116 

5384 

+.1275 

+9.4832 

.97W9 

26 

e«  Arietis 

6 

+90 

+36 

17  22.7 

+10  59  26 

+1.1795 

5390 

+.1214 

+9.4847 

£7m 

26 

%7  Arietifl 

6 

—48 

—70 

18  24.2 

+11  58  54 

— 1J2520 

5391 

+.1199 

+95365 

sra7 

27 

9  Arietis 

^ 

+71 

0 

0  52.7 

—  5  45    3 

+0.4843 

5401 

+.1094 

+95172 

SfTTil 

*    27 

t  Arietis 

4 

—  8 

-70 

2  25.2 

—  4  15  34 

—0.8039 

.5404 

+.1065 

+95450 

.9715 

27 

B  A.C.  1032 

^ 

-4-43 

—21 

5  28J2 

—  1  18    1 

+0.0657 

5408 

+.1020 

+95343 

.9729 

27 

T*  Arietis 

5 

+  4 

-63 

5  25.0 

—  1  21  33 

—0.6200 

5410 

+.1013 

+95474 

J9m% 

27 

T«Arietig 

6 

+33 

—31 

6    9.4 

—  0  38  37 

-0.ia57 

.5411 

+.1003 

+95392 

il7« 

27 

65  Arietis 

6 

+33 

-30 

6  56.8 

+  0    7  17 

—0.0978 

5412 

+.0991 

+95405 

i-T^ 

27 

32Taari 

6 

—  4 

-68 

22  13.4 

—  9    5  52 

—0.7393 

.5434 

+.0714 

+95751 

i«0 

2d 

A»Taari 

4* 

+34 

—25 

1  54.8 

—  5  30  41 

—0.0730 

5437 

+.0647 

+95680 

.9681 

2d 

A'Tauri 

6 

+40 

—20 

2  12.6 

—  5  14  24 

+0.0205 

5438 

+.0641 

+95667 

i>6H3 

28 

56Taari 

^ 

+86 

+14 

8  56.0 

+  1  15  47 

+0.6260 

.5446 

+.0515 

+9.5629 

»e89 

28 

*»  Taari 

5 

+49 

—11 

11  36.7 

+  3  51  14 

+0.1640 

5449 

+.0462 

+95731 

i«7« 

28 

X*  Taari 

6 

+55 

—  5 

11  38.3 

+  3  52  48 

+0.2681 

.5449 

+.0461 

+95714 

it>75 

2S 

V*  Taari 

5 

+16   -42 

12    2.3  -I-  4  16    0 

— 0.31VI2 

0.5449 

+.0454 

+9.5828 

9i«>6 
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I      ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF       | 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  ' 

rHF.  YEAR  1863. 

Dftte. 

Bter^kNuM. 

; 
6 

6 

limiftiiis 
PanlleU. 

WMh- 

Time  of 
6- 

North- 

Soath- 
em. 

ff 

T 

P' 

^ 

■in^ 

oobD 

J*n.  28 
28 
29 
29 
29 

w^TaiiTi 
TTauri 
105  Taari 
Ubanus 
ti  Taari 

4-20 
+90 
4-21 
4-90 

-55^ 
-36 
+60 
—33 
+26 

h    m 

12  30.2 

19  30.5 

7  33.7 

9  13.0 

12  51.8 

b    m    B 
+  4  43     1 
+11  29  30 
—  0  51     4 
+  0  46    1 
+  4  16  38 

—0.5771 
—0.3200 
+1.2114 
—0.3087 
4-0.7471 

0.5449 
.5455 
.5460 
.5470 
.5461 

+.0427 
+.0312 
+.0075 
+.0049 
—.0027 

+9.5862 
+9.5863 
+95645 
+9.5901 
+9.5726 

9.9650 
.9650 
.9686 
.9643 
.9673 

29 
29 
30 
30 
30 

oTanri 
B.A.C.  1774 
141  Taari 
1  Oeminor. 
BJl,C,  1970 

6 

5 
6i 

4-90 
—  8 
4-28 
—43 
+31 

+33 

-er 

—29 
-67 
—27 

16  47.1 
22  11.3 

8  46.1 

9  53.1 
12  28.3 

+  8    4  11 
—10  42  10 
—  0  28  11 
+  0  36  41 
+  3    647 

+0.8720 
—0.7918 
—0.1798 
—1.1959 
—0.1402 

.6461 
.5459 
.5453 
.5451 
.5449 

-.0105 
—.0208 
—.0414 
—.0433 
—.0484 

+9.5701 
+95961 
+95809 
+95966 
+95775 

.9677 
.9633 
.9659 
.9632 
.9665 

30 
30 
30 
30 
SO 

3  Geminor. 
6  Geroinor. 
1}  Geminor. 
H  Geminor. 
15  Geminor. 

6 
6 
4 
3 
6 

-39 
—23 
+  2 
—14 
+90 

-67 
-67 
-61 
--66 
+26 

12  32.2 

13  45.8 

14  59.4 
18  48.3 
21    8.7 

+  3  10  35 
+  4  21  44 
+  5  32  57 
+  9  14  24 
+11  30  15 

-1.1673 
—1.0093 
—0.6377 
—0.8943 
+0.8576 

.5448 
.5447 
5446 
.5443 
.5439 

-.0485 

—.0509 
-.0530 
—.0602 
—.0643 

+95943 
+9.5907 
+9.5836 
+95844 
+95618 

.9636 
.9642 
.9655 
.9654 
.9705 

30 
31 
31 
31 
31 

16  Geminor. 
d  Geminor. 
t  Greminor. 
56  Geminor. 
B.A.C.2432 

6 
6 
4 

H 

4 

+90 
—51 
+15 
-44 
+90 

+52 
-68 
—49 
—69 
+39 

21  13.9 
8  26.2 
14  29.5 
23    6.2 
23  42.7 

+11  35  20 
—  1  34    5 
+  4  17  30 
—11  22  11 
—10  46  54 

+1.1806 
—1.1535 
-0.4198 
-1.2252 
+1.1020 

.5439 
.5415 
.5409 
.5391 
.6391 

—.0644 
—.0652 
—.0958 
—.1100 
—.1112 

+9.5458 
+9.5721 
+9.5497 
+9.5484 
+9.5022 

.9714 
.9674 
.9708 
.9710 
.9769 

1M».    1 

1 
1 

1 

1 

/Geminor. 
g  Geminor. 
'3  Cancri 
5  Cancri 
B.A.C.  2731 

6 

6 

6i 

+90 
+  6 
+23 
+82 
+  3 

+16 
-64 
—45 
+  3 
-69 

7  41.6 
10  55.6 
18    9.4 
18  31.7 
22  43.2 

—  3    3    5 
+  0    4  50 
+  752 
+  7  26  41 
+11  30  21 

+0.7707 
—0.5857 
—0.2749 
+0.6101 
—0.6342 

.5372 
.5365 
.6347 
.5347 
.5337 

—.1240 
—.1287 
—.1395 
—.1403 
—.1462 

+9.4895 
+95091 
+9.4824 
+9.4617 
+9.4760 

.9782 
.9761 
.9790 
.9810 
.9796 

2 
2 
3 
3 
3 

29  Cancri 
a  Cancri 
B.A.C.  3122 
w  Leonis 
h  Leonia 

6 
4 

f 

6 

+90 
+90 
4-51 
+90 
+41 

+24 
+20 
—22 
+30 
—33 

8    2.5 
23    5.8 

4  49.8 
14  23.5 
16  10.6 

—  327  39 
+11    8  11 

—  7  18  13 
+  1  58  13 
+  3  42    4 

+0.9767 
+0.9455 
+0J2192 
+1.1151 
+0.0447 

.5315 
.5286 
.5270 
.5253 
.5252 

—.1587 
—.1764 
—.1825 
—.1916 
—.1930 

+9.4032 
+9.3313 
+9.3220 
+95241 
+95530 

.9856 

QQQQ 

.9902 
.9938 
.9929 

3 
4 
4 
4 

4 

0  Leonis 
B.A.C.  3407 
TT  Leonis 
14  Sextantis 
16  Sextantis 

1* 

5 
6 
6 

—25 
—30 
—24 
+90 
+37 

-80 
-81 
—82 
+  9 
—39 

20  53.6 

5  37.6 

6  42.5 
10    7.8 
U  23.9 

+  8  16  43 

—  7  14  54 

—  6  11  54 
-2  52  43 

—  1  38  50 

—1.0882 
—1.1492 

—1.0804 
+0.8466 
—0.0242 

.5247 
5235 
.5235 
.5232 
.5230 

—.1968 
—.2032 
-5039 
— 5C60 
— 5C69 

+95610 
+9.1925 
+9.1795 
+9.0386 
+9.0757 

.9926 
.9947 
J950 
.9974 
.9969 

5 
5 
5 
5 
5 

34  Sextantis 
36  Sextantis 
B.A.C  3796 
55  Loonis 
l^  Leonis 

6 
6 
6 
6 

6 

—12 
+3d 

+90 

+88 
+78 

-86 
—38 
+  3 

—  1 

—  7 

4  37.8 

5  56.4 
9  35.3 

11  22.3 
15  26.8 

—  855  38 

—  7  39  19 

—  4    7    0 

—  223    6 
+  1  34    8 

—0.9072 
—0.0142 
+0.7665 
+0.6887 
4-0.5909 

.5226 
.5225 
.5230 
.5231 
.5236 

—5144 
—5149 
—5158 
-5163 
—5169 

+8.8741 
+8.7473 
+8.4846 
+8.4070 
4-8.1160 

.9988 
.9993 

9.9999 
0.0000 

5 
6 
6 
7 
7 

p*  Leonis 
e  Leonis 
B.A.C.  4006 
q  Virginia 
/  Virginis 

5 
5 
6 
6 
5 

+13 

+88 
+8^ 
+82 
—37 

-68 
+  6 
+19 
+11 
—90 

20  38.8 
5    5.6 
15  34.5 
12  45.5 
15  25.6 

+  6  36  52 

—  9  11  31 
+  058  23 

—  2  29  53 
+  0    5  10 

—0.4739 
+0.8174 
+1.0193 
+0.8859 
— 1J2006 

.5241 
.5258 
.5277 
.5354 
.5362 

—5175 
-5177 
—5161 
—5073 
-5056 

+8.0685 
—85945 
—8.9019 
—9.1796 
-9.1006 

0.0000 

9.9997 

.9986 

.9950 

.9965 

7 
7 
7 
8 
8 

B.A.C.  4259 
B  A.C.  4312 

V  Vir^nifl 
g  Virginis 
t  Virginis 

6 

6 
5 

—36 
+41 
—24 
—24 

0 

—90 
—34 

—90 
^90 

—84 

15  29.3 

21  16.0 

22  42.0 
5    8.3 

13  57.3 

+  0    848 
+  5  44  29 
+  7    746 
—10  38  26 
—  2    639 

-1.1730 
+0.0897 
—1.0394 
—1.0361 
-0.6372 

.5362 
.5393 
.5399 
.5430 
^78 

—5055 
-5017 
—5005 
—.1953 
-.1865 

-9.1029 
—95219 
-9.1844 
—95402 
—9.3178 

.9965 
.9939 
.9949 
.9934 
.9904 

ooooooo 

B.A.C.  4531 

85  Virginis 
B.A.C.  4700 
»»LibnB 
I'libne 

6 
6 
5^ 
4 

—  9 
+75 
+14 
+11 
+  1 

+20 
—58 
—55 
—70 

17  37.5 
22  35.4 
9  55.5 
12  15.1 
12  42.8 

+  1  26  10 
+  6  14    6 

—  6  49    5 

—  5  26  12 

—  4  59  31 

-0.7734 
+1.0130 
—0.3142 
—05695 
—0.4719 

.5497 
5532 
.5605 
5776 
05781 

—.1825 
—.1768 
—.1617 
—.1167 
—.1155 

-9.3357 
—9.4152 
—9.4311 
— 951H6 
—95154 

.9896 
.9848 
.9836 
.9750 
9.9754 

52' 
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ELEMENTS  FOR  FACILITATING  THE   CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND   STARS  BY  THE  MOON,  FOR 

THE  YEAR  1863. 

• 

PumlleU. 

Wash- 

At  Washington  Mean  Time  of  Coi^innetlon. 

Date. 

8ter*f  Name. 

B 

1 

1 

North- 
ern. 

Soath. 
em. 

Time  of 
6- 

If 

T 

P' 

<t 

■bf^ 

J^^\ 

Feb.  11 

B.A.C.5281 

6 

c 
—19 

—90 

h    m 
6  56.1 

h    m    8 
—11  27  44 

—0.7411 

0.5888 

—.0768 

—95460 

9.9714 

11 

d  Scorpii 

4;. 

-4-68 

+12 

7  50.1 

—10  35  46 

+0.8668 

.5899 

—.0746 

—95778 

it664  1 

11 

w*  Scorpii 

—44 

—90 

10  41.7 

—  750  53 

—1.0990 

.5910 

—.0681 

—9.5442 

il716 

11 

B.A.C.  5395 

6 

—17 

—90 

13  11.3 

—  5  27    8 

—0.6988 

.5925 

-.0621 

-95553 

J97W 

11 

Q  Ophiuchi 

5 

-¥67 

+36 

17  50.7 

—  0  58  43 

+1.1455 

.5940 

—.0508 

-95942 

J96a6\ 

11 

«  Ophinchi 
22  Ophiuchi 

5 

—36 

—90 

20  27.8 

+  1  32  13 

—0.9605 

.5957 

—.0443 

—95576 

3097 

12 

% 

+67 

+14 

5  17.1 

+10    0  20 

+0.8808 

.5995 

—.0229 

-95969 

.9631  , 

12 

24  Ophiuchi 

H-48 

—10 

6    3.1 

+10  44  30 

+0.5069 

.5995 

—.0203 

—95906 

.9642 

12 

B.A.C.  5758 

6 

—51 

—90 

9  43.8 

—  9  43  40 

—1.1215 

.6006 

—.0105 

—95616 

.9691  ; 

12 

B,A.C.  5866 

6 

—58 

—90 

16  61.7 

—  253    4 

—1.1918 

.6023 

+.0078 

—95604 

.9692  1 

12 

B.A.C.  5954 

6 

—15 

—82 

22  15.6 

+  2  17  42 

-0.5921 

.6032 

+.0217 

—95703 

.9677 

13 

58  Ophiuchi 

5 

—25 

—90 

0    4.0 

+  4    1  44 

—0.7643 

.6033 

+.0264 

-95662 

.9683 

13 

B.A.C.  6088 

6 

+61 

—  1 

7    7.3 

+10  47  50 

+0.6513 

.6038 

+.0447 

—95878 

.9648 

13 

/i>  Sagittarii 

4 

-24 

—90 

11  42.9 

—  8  47  51 

—0.7984 

.6037 

+.0569 

—95561 

i«99 

13 

14  Sagittarii 

6 

-4-13 

—47 

11  53.6 

-8  37  34 

-^.1335 

.6037 

+.0571 

—95688 

5679 

13 

15  Sagittarii 

5 

-45 

—90 

12  16.7 

—  8  15  21 

—1.0907 

.6037 

+.0581 

—95497 

.9708  1 

13 

21  Sagittarii 
B.A.C.  6336 

5 

—36 

—90 

16  10.7 

—  4  30  52 

—0.9979 

.6034 

+.0681 

—9.5466 

.9713 

14 

n 

4-36 

—24 

20  59.7 

+  0    623 

-4-0  J^9 

.6027 

+.0802 

-9564^ 

.96b7 

14 

B.A.C.  6347 

-4-19 

—42 

21  23.3 

+  0  29    3 

—0.0578 

.6027 

+.0815 

-95575 

.9697  , 

14 

29  Sagittarii 

6 

-4-3 

-63 

1  33.9 

+  4  29  27 

—0.3797 

.6019 

+.0915 

—95439 

.9716 

14 

33  Sagittarii 

6 

.+-69 

+  9 

3  13.1 

+  6    4  44 

+0.8160 

.6017 

+.0954 

—95645 

.9666 

14 

V  Sagittarii 

6 

-¥'38 

—24 

4  31.9 

+  7  20  16 

+05549 

.6013 

+.0988 

—95510 

.  .97C6  1 

14 

$«  Sagittarii 

4 

+69 

+  2 

*  4  40.1 

+  7  28  11 

+0.7178 

.6012 

+.0990 

—9.5599 

.9693  ' 

14 

B  A  C.  6536 

6J 

—  9 

—85 

8  48.9 

+11  26  58 

—0.6246 

.6002 

+J089 

— 9.S235 

.9743  ' 

14 

B.A.C.  6539 

6^ 

-4-69 

+28 

8  53.3 

+11  31  14 

+1.0735 

.6002 

+.1069 

—95583 

.9696 

14 

n  Sagittarii 

3 

+69 

+38 

9  21.3 

+11  58    5 

+1.1620 

.5999 

+.iood 

-95590 

.9695  1 

14 

d  Sagittarii 

5 

—  2 

—74 

12  28.6 

—  923 

—0.5172 

.5990 

+.1172 

—9.5169 

.9751 

14 

a*  Sagittarii 
B.A^.  6658 

5J 

-28 

—90 

14    8.1 

—  7  26  31 

—0.9517 

.5985 

+.1201 

— 9.5C28 

.9768 

14 

6 

—  4 

—79 

16  35.4 

—  557 

-0.5736 

.6963 

+.1266 

—9.5045 

.9766 

15 

B.A.C.  6992 

6J 

-16 

—00 

13  43.5 

—  846  28 

—0.8412 

.5883 

+.1683 

-9.4190 

.9646 

15 

(i  Capricor. 

3 

-15 

—90 

13  49.3 

—  8  40  55 

—0.8273 

5882 

+.1686 

—9.4189 

.9846 

15 

r*  Capricor. 

6 

+74 

+  3 

20  3i)J2 

—  2  15  17 

+0.7411 

5845 

+.17?6 

—9.4302 

.9637 

15 

T*  Capricor. 
B.A.C.  8152 

5 

+75 

0 

21  18.1 

—  1  29    9 

+0.7009 

.5844 

+.1807 

-9.4251 

9.9641 

18 

St 

+90 

+35 

21  34.5 

—  3  45  47 

+1.2117 

.5513 

+J2273 

-7.9C53 

0.0000 

18 

X  Fiscium 

+77 

—  7 

23    9.3 

-2  14    9 

+0.5847 

5509 

+.2273 

+7.9467 

.0000 

18 

9  Pisdum 

6 

+90 

+  3 

23  18.1 

—  2    5  37 

+0.7571 

5508 

+5272 

+7.8106 

0.0000 

19 

16  Piscium 

6 

+90 

+  1 

3  33.6 

+  2    1  22 

+0.7278 

5498 

+5260 

+8.3703 

9.9999 

20 

d  Piscium 

^ 

—16 

—83 

0  15.5 

—  1  57  27 

-0.9618 

5455 

+5150 

+9.1116 

5P63 

20 

45  Piscium 

6^ 

+42 

-34 

2  39.6 

+  0  21  55 

+0.0653 

5453 

+5132 

+9.0819 

5r68 

21 

101  Piscium 

6 

+  6 

-70 

11  45.3 

+  8  23  12 

—0.7679 

5424 

+.1787 

+9.3825 

StgTO 

21 

104  Piscium 

6i 

+34 

—38 

13  23.9 

+  9  58  41 

—0.0851 

5431 

+.1768 

+9.3710 

.9677 

22 

27  Arietis 

6 

-4-42 

—26 

13  43.1 

+  930  29 

+0.0636 

5441 

+.1418 

+9.4683 

S&Oi  ' 

22 

B.A.C.  782 

6J 

-23 

—72 

14  57.9 

+10  42  49 

-1.0266 

5442 

+.1401 

+9.4963 

S775 

22 

40  Arietis 

6 

+73 

0 

21  59.2 

-629  36 

+0.5201 

5446 

+.1287 

+9.4832 

5789 

23 

«*  Arietis 

6 

+90 

+22 

1  24.0 

—  3  11  32 

+0.8839 

5450 

+.1227 

+9.4847 

5788 

23 

^  Arietis 

6 

+90 

+53 

1  40.7 

—  255  25 

+liM22 

5450 

+.1224 

+9.4776 

5796 

23 

54  Arietis 

6^ 

+90 

+35 

7  15.6 

+  2  28  30 

+1.0452 

.5454 

+.1133 

+9.49® 

5775 

23 

S  Arietis 

4 

+50 

—15 

6  46.0 

+  3  55  59 

+0.1947 

5455 

+.1105 

+95172 

5751 

23 

C  Arietis 

4 

—29 

—70 

10  16.9 

+  523  56 

-1.0824 

5456 

+.1076 

+9.5450 

5715 

23 

B.A.C.  1032 

4 

.f26 

—37 

13    4.5 

+  8    558 

— 0iH07 

5456 

+.1027 

+95343 

5729 

23 

T»  Arietis 

5 

—14 

—70 

13  13.9 

+  8  15    3 

—0.9001 

5459 

+.1026 

+95474 

5712 

23 

T*  Arietis 

6 

+17 

—48 

13  57.6 

+  8  57  20 

—0.3903 

5456 

+.1013 

+95392 

57S3  I 

23 

65  Arietis 

6 

+17 

—47 

14  44.3 

+  9  42  30 

—0.3825 

.5459 

+.0995 

+95405 

5721  , 

23 

Mars 

+66 

—  1 

15  26.7 

+10  23  35 

+0.4330 

.5212 

+.0918 

+95263 
+95751 

5740 

24 

32Tanri 

6 

-24 

-68 

5  48.8 

+  0  17  15 

—1.0165 

0.5464  +.07201 

95689 

r 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND   STABS  BY  THfi  MOON.  FOB  THE  YEAB  1863. 

i 

PVBIMS. 

WMh- 

•sir 

Dftto. 

8ter*f  Num. 

1 

North- 
«rn. 

Sooth- 
•rn. 

Tim*  of 
6- 

H 

r 

P' 

<t 

■in^ 

cobD 

r«b.24 

A»Tauri 

4.1§ 

-42 

h    m 
9  27.9 

h    m    f 
4-  3  49    6 

—0.3544 

0.5465 

4-.0652 

4-95680 

9.9681 

24 

A'Tauri 

6 

H-24 

—36 

9  45.5 

4-4     6  11 

— 0iW13 

.5466 

4-.0645 

4-95667 

.9683 

24 

53Tatiri 

6i 

-h90 

4-40 

16  21.1 

4-10  28  40 

4-1.0342 

.5468 

4-.0524 

4-955C6 

.9707 

24 

56Taari 

6 

H-60 

—  2 

16  25.1 

4-10  32  36 

4-0.3434 

.5468 

4-.0513 

4-9.5629 

.9689 

24 

M^  Taori 

5} 

-+-31 

-26 

19    4.6 

—10  53  18 

—0.1144 

.5470 

4-.0488 

4-9.5731 

.9672 

24 

*«Taari 

6i 

-<-38 

-20 

19    6.1 

—10  51  43 

—0.0107 

.5469 

4-.0488 

4-95714 

.9675 

24 

0*  Tauri 

5 

0 

-63 

19  30.0 

—10  28  37 

-0.6693 

.5469 

4-.0461 

4-9.5828 

.9656 

24 

i/*Tattri 

6 

—12 

-68 

19  57.8 

—10    1  46 

—0.8511 

.5468 

4- .0454 

4-95862 

.9650 

25 

T  Tauri 

H 

4-5 

^56 

2  55.3 

—  3  18    2 

—0.5913 

.5468 

4- .0319 

4-95863 

.9650 

25 

«  Taori 

5 

-4-90 

4-46 

12  40.1 

4-  6    728 

4-1.0610 

.5464 

4-.0129 

4-95619 

.9690 

25 

105  Tauri 

6 

-4-90 

4-38 

14  55.4 

4-  8  18  18 

4-0.9421 

.5463 

4-.0086 

4-95645 

.9686 

25 

Uranus 

-4-6 

—51 

16    3.3 

4-  924     1 

—0.5614 

.5461 

4-.0057 

4-9.5897 

.9644 

25 

n  Tanri 

6 

-^71 

4-11 

20  12.8 

—10  34  44 

4-0.4844 

.5460 

—.0016 

4-9.5726 

.9673 

26 

0  Tauri 

6 

-4-84 

4-17 

0    7.6 

—  6  47  35 

4-0.6125 

.5455 

—.0092 

4-95701 

.9677 

26 

B.A.C.  1774 

6i 

—28 

-^ 

5  31.8 

—  1  34    5 

—1.0406 

.5451 

—.0198 

4-95701 

.9677 

26 

141  Tauri 

6 

-4-15 

—44 

16    6.9 

4-  8  40  14 

—0.4188 

.5440 

-.0398 

4-9.5809 

.9659 

26 

B.A.C.  1970 

6i 

-4-17 

—41 

19  49.4 

—11  44  28 

-0.3753 

.5438 

—.0469 

4-9.5775 

.9665 

26 

6  Geminor. 

6 

—51 

—67 

21    7.0 

—10  29  23 

— 1J2411 

.5434 

—.0491 

4-9.50(7 

.9642 

26 

9  Geminor. 

4 

—13 

--66 

22  20.8 

-9  18    1 

-0.8688 

.5434 

—.0514 

4-9.58:^ 

.9655 

27 

pi  Gominor. 

3 

—34 

-68 

2  10.1 

—  5  36    5 

-1.1200 

.5426 

—.0586 

4-9.5844 

.9654 

27 

15  Geminor. 

6 

-4-86 

4-13 

4  30.9 

—  3  19  53 

4-0.6314 

.5423 

-.0629 

4-95518 

.9705 

27 

16  Geminor. 

6 

-4-90 

4-33 

4  d6i2 

—  3  14  45 

4-0.9537 

.6422 

—.0631 

4-9.5458 

.9714 

27 

t  Geminor. 

4 

-»-90 

4-58 

5    5.6 

—  2  46  17 

4-li»17 

.6425 

—.0638 

4-9.5401 

.9722 

27 

C  Geminor. 

4 

-4-  4 

-63 

21  54.6 

—10  29  40 

-0.6179 

.5391 

-.0962 

4-9.5497 

.9708 

2d 

B.A.C.  2432 

6i 

-4-90 

4-26 

7    9.4 

—  1  32  32 

4-0.9166 

.5374 

—.1089 

4-95022 

.9769 

28 

/Geminor. 

6 

4-81 

4-5 

15    9.5 

4-  6  12  27 

-f-0.6009 

.6357 

-.1216 

4-9.4896 

.9782 

2d 

g  Geminor. 

5* 

—  4 

-€=J 

18  23.9 

4-  9  20  47 

—0.7475 

.5351 

-.1268 

4-9.50t;2 

.9761 

lUr.    1 

3Cancri 

6^ 

-4-15 

S4 

1  38.3 

—  7  38  24 

-0.4227 

.5337 

—.1374 

4-9.4825 

.9790 

1 

5  Cancri 

6 

+68 

—  4 

2    0.7 

—  7  16  38 

4-0.4617 

.5336 

—.1378 

4-9.4618 

.9810 

1 

B.A.C.  2731 

6i 

—  4 

—73 

6  12.4 

—  3  12  49 

—0.7718 

.6333 

—.1437 

4-9.4761 

.9796 

1 

29  Cancri 

6 

-4-90 

4-16 

15  31.4 

4-  5  48  58 

4-0.8566 

.6311 

-.1563 

4-9.4033 

.9856 

1 

A»  Cancri 

6 

-4-90 

4^9 

22  51.0 

—11     4  55 

4-1.3098 

.6300 

—.1654 

4-9.3575 

.yoo4 

2 

a  Cancri 

4 

-1-90 

4-14 

6  32.8 

—  3  37  10 

4-0.8568 

.5286 

—.1743 

4-9.3312 

.9898 

2 

X  Cancri 

5 

4-90 

4-53 

11  14.9 

4-  0  56  18 

4-li»99 

.5282 

-.1793 

4-95889 

.9916 

2 

B.A.C.  3122 

6i 

H-46 

—27 

12  15.3 

4-  1  54  52 

4-0.1344 

.5284 

—.1804 

4-9.3219 

JS902 

2 

wLeonis 

6 

-4-90 

4-25 

21  45.5 

4-11     7  55 

4-1.0619 

.5271 

—.1897 

4-95241 

.9938 

2 

h  Leonis 

6 

4-38 

—36 

23  31.9 

—11     8  57 

4-0.0002 

.5269 

—.1913 

4-92529 

.9929 

3 

0  Leonis 

3* 

—28 

—80 

4  12.t 

—  6  36  29 

—1.1174 

.5269 

—.1952 

4-95610 

.9926 

3 

B.A.C.  3407 

6^ 

—32 

—81 

12  51.4 

4-  1  46  34 

—1.1532 

.5264 

— J2017 

4-9.1925 

.9947 

3 

n  Leonis 

5 

—25 

—82 

13  56.2 

4-2  49  24 

—1.0837 

.6264 

-J2G24 

4-9.1795 

.9960  1 

3 

14  Sextantis 

6 

4-90 

4-  8 

17  10.4 

4-6   62r 

4-0.8422 

.5264 

— J2046 

4-9.0385 

.9974  ' 

3 

16  Sextantis 

6 

4-37 

—38 

18  33.8 

4-  7  18  39 

—0.0201 

.5263 

— i»55 

4-9.0757 

SfOGd  ! 

4 

34  Sextantis 

6 

—  9 

—86 

11  34.9 

—  0  10  58 

—0.8541 

J>275 

— J2138 

4-8.h742 

.9988 

4 

36  Sextantis 

6 

4-40 

—36 

12  52.3 

4-  1    4  10 

4-0.0372 

.5276 

—5143 

48.7473 

.9993 

4 

B.A.C.  3726 

6 

4-90 

4-  7 

16  27.9 

4-  4  33  12 

4-0.8226 

.5280 

— J2153 

48.4844 

.9998 

4 

55  Leonis 

6 

4-90 

4-  3 

18  13J2 

4-  6  15  23 

4-0.7499 

.5283 

—5158 

4-8.4068 

9.9999 

4 

/>•  Leonis 

6 

4-85 

—  3 

22  13.9 

4-10    8  46 

4-0.6625 

.5287 

-J2166 

4-8.1058 

0.0000 

5 

fy*  Leonis 

5 

4-18 

-61 

3  20.8 

—  8  53  36 

-0.3831 

.5295 

-5173 

4-8.t681 

0.0000 

5 

e  Leonis 

5 

4-88 

4-13 

11  38.9 

—  0  50  47 

4-0.9200 

.5314 

-5176 

-8.5947 

9.9997 

5 

B.A.C.  4006 

6 

4-86 

4-29 

21  56.5 

4-  9    7  51 

4-1.1442 

5342 

—5162 

—8.9020 

.9986 

6 

q  Vii^nis 

6 

+82 

4-23 

18  44.3 

4-  5  16  22 

4-1.0573 

5418 

—5077 

-9.1797 

.9960 

6 

Z  Vinrinis 
B.A.C  4259 

5 

-21 

—90 

21  21.5 

4-  748  30 

—1.0104 

5429 

-5062 

-9.1008 

.9965 

6 

6 

—19 

—90 

21  25J2 

4-  7  52    8 

—0.9838 

.5431 

—5060 

-9.1030 

.9965 

7 

B.A.C.  4312 

6i 

4-52 

—23 

3    5.9 

-10  38  12 

4-0J2831 

5455 

—5021 

—95220 

.9939 

7 

V  Virg:inU 

r 

—10 

—90 

4  30.4 

—  9  16  25 

—0.8364 

0.5461 

—5010 

-9.1845 

9.9949 

412 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  0CCULTATI0N8  OF       | 

PLANETS  AND   STARS  BY  THE  MOON.  FOR 

THE  YEAR  1863.                      1 

4 

Limiting 
Parallel*. 

Wash- 

▲tWaahington  Mean  Time  or  Coi^janetioD.                     | 

Date. 

Star's  Name. 

s 

l| 

1 

North- 
ern. 

South- 
ern. 

Time  of 

B 

T 

P^ 

^ 

•faf^ 

^\ 

BUr.    7 

g  Virginig 

6 

-10 

-90^ 

h    m 
10  50.5 

h    m    8 
—  3    850 

—0.8228 

0.5492 

—.1954 

—95402 

95984 

7 

i  Virginia 
B.A.C.  4531 

5 

H-12 

-64 

19  31.7 

4-  5  15    2 

—0.4125 

5536 

—.1868 

-95179 

5904 

7 

6 

4-  4 

—74 

23    8.9 

4-  8  44  53 

—0.5425 

.5565 

—.1827 

-9.3358 

5896 

8 

85  Virginia 

6 

-f-75 

-4-43 

4    3.0 

—10  30  56 

4-liM37 

5581 

—.1768 

—9.4153 

5648  ' 

8 

B.A.C.  4670 

^ 

-26 

-90 

12  28.5 

—  222  56 

-0i>965 

.5630 

—.1654 

—9.3930 

5863 

8 

B.A.C.  4700 

5J 

-4-27 

—42 

15  16.2 

4-  0  16  56 

—0.0634 

i(632 

— J614 

—9.4312 

5636 

9 

B  A.C.  4896 

6^ 

—33 

—90 

8  50.5 

—  6  44  27 

-1.0366 

.5740 

—.1323 

-9.4714 

5601 

9 

i»LibrtD 

^i 

-»-26 

—38 

17  29.6 

4-  1  35  36 

—0.0017 

.5788 

—.1158 

—95187 

5750l 

9 

«•  Librae 

6 

+15 

-50 

17  57.4 

4-  2    2  19 

-0i»43 

.5788 

-.11521-95156 

5754  1 

10 

B.A.C.  5109 

^ 

—32 

-90 

1  56.4 

4-9  43  27 

—0.9802 

.5818 

— J09e9 

—95171 

5751 

10 

iLibne 

6 

-60 

—00 

10  23.8 

—  6    822 

-1.1695 

.5867 

—.0802 

-95280 

snTa 

10 

B  A.C.  5281 

6 

—  3 

-70 

12  16.2 

—  4  20  20 

—0.4711 

.5873 

— J0767 

—95460 

5714 

10 

i  Scorpii 

2J 

-4-68 

-4-36 

13  10.9 

—  327  45 

4-1.1445 

.6878 

—.0741 

—95778 

5664  ! 

10 

oi'  Scorpii 

4 

—38 

—90 

15  50.2 

—  054  34 

-1.0198 

.5888 

—.0680 

—95401 

57« 

10 

4o'  Scorpii 

4 

—25 

—90 

16    4.1 

*-0  41    9 

—0.8310 

.5888 

-.0675 

—95442 

5716 

10 

B  A.C.  5395 

6 

—  3 

—66 

18  35.4 

4-  1  44  16 

-0.4287 

.5901 

-.0614 

—95653 

57001 

11 

01  Ophiachi 
22  Ophinchi 

5 

—19 

-90 

1  57.7 

4-8  49  26 

—0.6940 

.6916 

—.0444 

—95576 

5ttl7 

11 

% 

-+-67 

4-38 

10  55.8 

—  6  33  34 

4-1.1582 

.5943 

—.0225 

-9.5069 

iW31 

11 

24  Ophiuchi 

-+-67 

4-  7 

li  42.7 

—  5  48  3U 

4-0.7814 

.5946 

—.0203 

—95916 

5642 

11 

B.A.C.  5758 

6 

—32 

—90 

15  27.6 

—  2  12  29 

-0.8630 

.5952 

—.0109 

—95616 

5691 

12 

B.A.C.  5866 

6 

—38 

-90 

22  45.1 

4-4  47  44 

—0.9387 

.5959 

4-.0071 

—95604 

5G92 

12 

B.A.C.  5954 

6 

—  1 

-60 

4  16.3 

4-10    5  50 

—0.3376 

.5962 

4-.0207 

—95703 

5677 

12 

58  Ophiuchi 

5 

—10 

—74 

6    7.4 

4-11  52  33 

-0.5124 

.5961 

4- .0255 

-95662 

5683 

12 

B.A.C.  6088 

6 

-♦-67 

4-16 

13  21.9 

—  5  10  10 

4-0.9128 

.5959 

4-.043^ 

—9.5878 

5648 

12 

B.A.C.  6398 

6 

-50 

-90 

13  41.8 

—  4  51    3 

-1.1374 

.5958 

4-.0444 

—95490 

5707 

12 

u*  Sagittaru 

4 

—10 

—78 

18    5.0 

-0  38  13 

-0.5582 

.5953 

4- .0549 

-95561 

ORCHl 

12 

14  Sagittarii 

6 

-4-32 

—32 

18  16.1 

—  027  37 

4-0.1147 

.5952 

4-.0554 

—956* 

5b79 

12 

15  Sagittarii 

5 

—27 

—90 

18  39.9 

—  0    443 

—0.8551 

.5952 

4-0564 

—95497 

5708 

12 

16  Sagittarii 

6 

—55 

—90 

18  40.5 

—  048 

—1.1987 

.5951 

4- .0564 

—95428 

5716 

13 

21  Sagittarii 

5 

-21 

—90 

22  40.7 

4-346  36 

—0.7652 

.5948 

4-.0660 

—95466 

5713 

13 

B.A.C.  6336 

% 

-».52 

—10 

3  38.4 

4-8  32  34 

4-0.4984 

.5940 

4- .0779 

—9.5612 

5687 

13 

B.A.C.  6347 

-h32 

—28 

4    2.8 

4-  8  56    2 

4-0.1810 

.5938 

4- .0788 

—95575 

5697 

13 

29  Sagittarii 

6 

-4-15 

—47 

8  21.0 

-10  55  49 

—0.1505 

5925 

4-.0886 

-.95439 

5716 

13 

33  Sagittarii 

6 

-+-69 

4-27 

10    3.4 

—  9  17  24 

4-1.0595 

J5m\ 

4-.0926 

—95645 

5686 

13 

$»  Sagittarii 

6 

-1-53 

—11 

11  24.6 

—  759  22 

4-0.4890 

5916 

4-.0968 

—95510 

5706 

13 

V  Sagittarii 
B  AC.  6536 

4 

-h69 

4-19 

11  33.1 

—  7  51  13 

4-0.9583 

5916 

4-.0960 

—05599 

5693 

13 

^ 

-4-  3 

-65 

15  49.9 

-  3  44  26 

—0.4090 

5905 

4-1056 

—95236 

5743 

13 

{/Sagittarii 

5 

-+-  9 

^57 

19  36.8 

-  0    6  15 

—0.3058 

5891 

4-1139 

—95169 

5751 

13 

^*  Sagittarii 

4 

—51 

—90 

21  16.4 

4-  1  29  28 

-1.2151 

.5886 

4-1172 

—9.4923 

5780 

13 

C*  Sagittarii 

5* 

—15 

—90 

21  19.5 

4-  1  32  29 

-0.7480 

5886 

4-1172 

-95028 

57G8 

13 

B.A.C.  5658 

6 

-+-6 

-61 

23  51.6 

4-  3  58  43 

—0.3690 

.5879 

4-1226 

-95045 

5786 

14 

B.A.C.  6992 

6J 

—  6 

-00 

21  41.3 

4-  059    6 

—0.6794 

5789 

4-1634 

—9.4190 

5b45 

14 

/J  Capricor. 

3 

—  5 

—88 

21  47.3 

4-1     4  49 

-^.6658 

.5788 

4-1636 

—9.4189 

5t45 

15 

r*  Capricor. 

6 

-♦-75 

4-14 

4  40.9 

4-  7  43  11 

4-0.9114 

5757 

4-1746 

—9.4302 

5637 

15 

T*  Capricor. 

5 

-h75 

4-11 

5  30.3 

4-  8  30  46 

4-0.8680 

5752 

4-.1768 

—9.4251 

5841 

15 

B.A  C.  7221 

6i 

—  3 

-66 

10  25J2 

-10  45    5 

-0.6571 

5731 

4-.1828 

-9.S537 

5666 

15 

8  Aquarii 

6^ 

-4-72 

—  5 

14  23.0 

—  6  55  52 

4-0.6i:?7 

.5712 

4-1881 

—9.3707 

5677 

15 

9  Aquarii 

6 

4-76 

4-37 

14  54.1 

—  6  25  53 

+1.1981 

.5712 

4-.1886 

—9.3856 

5666 

15 

y  Aquarii 

4* 

H-20 

—63 

18  35.5 

—  2  52  21 

—02559 

5695 

4-.1932 

—9.3152 

5906 

16 

17  Aquarii 

6 

—34 

—90 

0  27.3 

4-2  46  57 

-1.1468 

5672 

4-.1099 

— 9J354 

5935 

16 

19  Aquarii 

6 

+  7 

-72 

1  26.6 

4-  3  44  10 

— 0J>162 

5669 

4-.2010 

— 9J8537 

5999 

16 

1  Aquarii 

4* 

—46 

—90 

6  59.3 

4-  9    5  10 

—1.2720 

5648 

4-5063 

—9.1680 

5958 

16 

c"  Capricor. 

? 

-4-78 

—  3 

10  11.8 

—11  49    6 

4-0.6529 

5631 

4-.2091 

— 9J2270 

5937 

16 

c*  Capricor. 

1 

-h80 

4-17 

10  45.3 

—11  16  42 

4-0.9690 

.5629 

4-2097 

-95356 

5935 

16 

90  Aquarii 

-+-281  — 48| 

18  23.8 

—  3  54    4  —0.16621 

0.5601 

4-5153  —9.09711 

95966 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOB  ' 

FHE  YEAB  1863. 

1 

limiOnK 
PanOkU. 

WMh- 

At  Waddnfftoii  Mmo  Time  of  Coi^anetioii. 

Dftto. 

Bter^  Name. 

6 

North. 

South- 
ern. 

Time  of 

H 

T 

P' 

9' 

•in^ 

cmD 

llmr.17 

44  Aqaarii 

-Mf 

-3^ 

h    m 
0  39.3 

h    B    ■ 
+  2    833 

+0.0636 

0.5578 

+J2189 

—9.0241 

9.9976  1 

17 

51  Aqnarii 
101  Pisciam 

6 

-h50 

—27 

3  60.3 

+  6  13    5 

+0.2142 

.5569 

+J2203 

-8.9838 

.9980  1 

20 

6 

-16 

—76 

21  11.3 

—  4  22  42 

—0.9554 

.6484 

+.1789 

+9.3825 

.9870  1 

21 

27Arieti8 

6 

4-29 

-39 

22  47.3 

+10  22  33 

—0.1705 

.5503 

+.1420 

+9.4683 

.9804 

22 

40Arietit 

6 

H-65 

—13 

6  65.7 

+  4  14  48 

+0J2717 

.5508 

+.1287 

+9.4832 

.9789 

22 

n  Arietis 

H 

^•90 

+47 

7  17.8 

+  436    7 

+1.1992 

.6608 

+.1280 

+9.4632 

'.9608 

22 

^•ArietU 

6 

-4-64 

+  7 

10  17.5 

+  729  63 

+0.6295 

.6509 

+.1230 

+9.4847 

.9788  , 

22 

e'Ariecia 

6 

+90 

+29 

10  33.6 

+  7  45  36 

+0.9849 

.6609 

+.1225 

+9.4775 

.9795 

22 

54  Arietis 

3 

4-90 

+17 

16    3.5 

—10  55  37 

+0.7823 

.5514 

+.1129 

+9.4962 

.9775  1 

22 

a  Arietis 

•4-35 

—29 

17  32.6 

—  929  33 

-0.0647 

.55^3 

+.1103 

+95172 

.9761  1 

22 

B  AC.  1032 

^ 

-MO 

-65 

21  47.1 

-523  29 

—0.4818 

.5512 

+.1026 

+95343 

.9729  i 

22 

T*  Arietis 

^ 

—37 

—70 

21  66.4 

—  5  14  30 

-1.1574 

.5614 

+.1024 

+95474 

i)712 

22 

T^Arietis 

6 

-+.  1 

-66 

22  39.6 

—  4  32  52 

-0.6514 

.6516 

+.1012 

+9.5392 

.9723 

22 

65  Arietis 

6 

-f-  2 

-65 

23  25.5 

—  3  48  23 

—0.6446 

.5616 

+.0997 

+9.5405 

.9721 

23 

A»Taari 

4* 

-¥  2 

-62 

17  63.5 

—  9  57  26 

—0.6323 

.5516 

+.0652 

+95680 

.9681 

23 

A'Taori 

6 

-hS 

-54 

18  11.0 

—  940  30 

—0.5403 

.5516 

+.0646 

+95667 

.9683 

24 

53Taari 

^ 

+90 

+21 

0  41.7 

—  3  22  64 

+0.7442 

.6512 

+.0519 

+95506 

.9707 

24 

56Tauri 

6 

-Hll 

—17 

0  45.7 

—  3  18  69 

+0.0569 

.5612 

+.0518 

+9.5629 

.9689 

24 

«>  Taori 

5 

+16 

—43 

3  23.3 

—  0  46  42 

—0.4002 

.5612 

+.0467 

+9.6731 

.9672 

24 

*«TaOTi 

^ 

+21 

—36 

3  24.9 

—  045    9 

—0.2973 

.5512 

+.0466 

+95714 

.9675 

24 

u«Tanri 

5 

—19 

-68 

3  48.5 

—  022  21 

—0.9521 

.5611 

+.0459 

+95828 

.9656 

24 

t^Tauri 

6 

—36 

—68 

4  15.9 

+  0    4  12 

—1.1334 

.5511 

+.0452 

+95862 

.9650 

24 

T  Taori 

4* 

—14 

-eii 

11    9.1 

+  6  43  34 

—0.8778 

.6606 

+.0317 

+95863 

.9650 

24 

iTaari 

5^ 

+90 

+26 

20  48.8 

—  756    3 

+0.7645 

.6495 

+.0127 

+9.5619 

.9690 

24 

105  Taori 

6 

+88 

+19 

23    3.0 

—  6  46  18 

+0.6454 

.5492 

+.0084 

+9.5646 

.9686 

25 

URAlfCB 

—14 

-67 

0  58.4 

—  3  54  40 

—0.8804 

.5478 

+.0048 

+9.5906 

.9643 

25 

fi  Taori 

6 

+50 

—  5 

4  18.3 

-  0  41  26 

+0.1891 

.5485 

—.0016 

+95726 

.9673 

% 

0  Taori 

6 

+68 

+  1 

8  11.8 

+  3    4  21 

+0.3167 

.6479 

—.0092 

+95701 

.1:677 

25 

C  Taori 

3k 

+90 

+48 

12  63il 

+  7  36  29 

+1.0922 

.6469 

—.0183 

+95554 

.9700 

26 

141  Taori 

6 

—  3 

-er 

0    7.6 

—  6  31  13 

-0.7104 

.5446 

—.0397 

+95809 

.9659 

26 

B.A.C.  1970 

6t 

—  1 

-64 

3  49.9 

-  1  56  14 

-0.6661 

.5439 

—.0465 

+9.5776 

.9695 

26 

t;  Gemrnor. 

4 

-38 

-68 

6  21.1 

+  0  30    4 

—1.1582 

.6435 

—.0510 

+95836 

.9655 

26 

15  Guminor. 

6 

+60 

—  3 

12  31.3 

+  6  28  14 

+0.3416 

.6420 

-.0624 

+9.5r.l8 

.9706 

26 

16  Gemioor. 

6 

+90 

+15 

12  36.5 

+  6  33  21 

+0.6635 

.5420 

—.0626 

+95458 

.9714 

26 

»  Qcmioor. 

4 

+90 

+32 

13    6.0 

+  7    1  50 

+0.9412 

5417 

—.0632 

+95401 

.9722 

27 

t  Geminor. 

4 

—15 

—69 

5  57.4 

—  0  39    9 

-D.8966 

.5378 

—.0923 

+95497 

.9708 

27 

B.A.C.  2432 

6J 

+87 

+9 

15  14.7 

+  820  33 

+0.6443 

5364 

—.1075 

+9.5022 

.9769 

27 

/Geminor. 

6^ 

+59 

—9 

23  17.4 

—  7  51  61 

+0.3355 

5337 

—.1199 

+9.4896 

.9782 

28 

g  Geminor. 

H 

—82 

—71 

2  33.0 

—  4  42  21 

—1.0102 

5328 

—.1248 

+9.5092 

iJ761 

28 

1  Cancri 

^ 

+90 

+63 

7  59.5 

+  0  34    0 

+1.2520 

5316 

—.1327 

+9.4444 

.9825 

28 

3Cancri 

6 

0 

—71 

9  50.1 

+  2  21  15 

—0.6774 

5313 

-.1354 

+9.4825 

.9790 

28 

5  Cancri 

6 

+61 

-18 

10  12.7 

+  2  43    5 

+0.2082 

5312 

—.1358 

+9.4618 

.9810 

28 

B.A.C  2731 

^ 

—23 

—73 

14  26.0 

+  6  48  38 

—1.0209 

5303 

—.1418 

+94761 

J)796 

28 

23  Cancri 

^ 

+83 

+  2 

23  49.0 

—  8    6  40 

+0.6220 

5286 

—.1541 

+9.4033 

i)856 

29 

B.A.C.  2872 

^ 

+90 

+48 

2  24.9 

—  5  34  31 

+1J2448 

5281 

—.1673 

+9.3752 

.9874 

29 

A>  Cancri 

6 

+90 

+31 

7  11.5 

—  0  56  37 

+1.0862 

5274 

— Je29 

+9J576 

.9884 

29 

60  Cancri 

6 

+90 

+34 

13  38.9 

+  6  19    2 

+1.1280 

5265 

—.1703 

+9.3230 

.9902  1 

29 

a  Cancri 

4 

-4-85 

+  2 

14  56.2 

+  634    2 

+0.6465 

5264 

— .in6 

+9.3313 

QAQM 

29 

tt  Cancri 

5 

+90 

+31 

19  31>.9 

+11    9  12 

+1.0975 

5260 

-.1767 

+9J2889 

.9916 

29 

B.A.C.  3122 

6J 

+35 

—38 

20  40.7 

-11  51  51 

-0.0668 

5259 

—.1777 

+9.3219 

.9902 

30 

CO  Leonis 

6 

+90 

+14 

6  13.9 

—  235  65 

+0.8782 

.5252 

-.1860 

+95241 

.«7i700 

30 

h  Leonis 

6 

+28 

—45 

8    0.6 

—  052  20 

-0.1798 

5252 

—.1885 

+9J2529 

.9929 

30 

0  Leonis 

H 

-46 

— «0 

12  42.6 

+  3  41    7 

-1JW68 

5251 

-J926 

+9iK10 

.9926 

30 

B.A.C.  3407 

? 

—49 

—81 

21  23.1 

—11  53  58 

—1.3062 

5252 

— J992 

+9.1925 

.9947 

301  TiLeonh 

5 

—39 

-81 

22  27.4 

—10  51  32 

-1.232fl 

0.6252 

—.19991 

+9.1794 

9.9950 

414 


OCCULTATIONS,    1863. 


ELEMENTS  FOR  FAdLITiiTING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOR  THE  YEAB  1863. 

4 

Limitiiig 
ParalMa. 

Wadi. 

1 

Date. 

Star's  NaoM. 

3 

6 

North- 
on. 

Soath- 

Time  of 

H 

r 

V' 

^ 

iss> 

c^ 

Mar.  31 

14  Sextantis 

4-96 

4.f 

h    m 
1  60.8 

h    m    . 
—  7  34  16 

4-0.6990 

0.5254 

—5022 

4-9.0385 

9.9974  1 

31 

16  Sextantis 

6 

4-30 

-46 

3    5.4 

—  6  21  52 

—0.1595 

5255 

—5029 

4-9.0757 

9969 

31 

34  Sextantis 

6 

—15 

—86 

20    5.1 

4-10    7    7 

—0.9517 

.5277 

—5115 

-8.8741 

.9986 

31 

36  Sextantis 

6 

-1-35 

-41 

21  22.3 

4-11  21  57 

-0.0597 

.5280 

—5120 

4-a7474 

.9993  1 

Apr.    1 

B.A.C.  3726 

6 

-4-90 

4-2 

0  56.9 

—  9    953 

4-0.7318 

.5287 

—5132 

4-8.4844 

QQtt2 

! 

1 

55Leonis 

6 

4-85 

—  2 

2  41.8 

—  7  28  16 

4-0.6632 

.5290 

—5137 

4-8.4067 

«I.9SXM    1 

!         1 

p*  Leonis 

6 

4-77 

—  7 

6  41.0 

—  3  36  18 

4-0.5865 

.5302 

—5148 

4-8.1057 

0.0000 

1 

l^  Leonis 

5 

4-14 

-65 

U  45.7 

4-  1  19    6 

-0.4420 

.5316 

—5157 

4-8.0732 

0.0000  . 

1 

0  Leonis 

5 

4-88 

4-10 

19  59.4 

4-  9  17  32 

4-0.8758 

.5342 

—5160 

—85947 

9.9997  1 

2 

B.A.C.  4006 

6 

4-86 

4-28 

6  10.1 

—  4  50  45 

4-1.1236 

.5380 

—5152 

— 8S020 

3986  1 

3 

q  Virginis 

6 

4-81 

4-26 

2  38.7 

—  9    1  30 

4-1.0879 

.5473 

—5074 

-9.1797 

9960  ) 

3 

X  Vireinis 
B.A.C.  4239 

5 

-18 

—90 

5  13.1 

—  6  32    8 

-0.9681 

.5487 

—5058 

-9.1008 

9E65 

3 

6 

—16 

—90 

5  16.8 

—  628  33 

—0.9315 

.5488 

—5056 

-9.1030 

.9965 

3 

B  A.C.  4312 

6i 

4-55 

—20 

10  51.1 

—  1    5  18 

4-0.3380 

.6517 

-5018 

—95220 

.9939 

3 

yr  Virginis 

r 

—  6 

—90 

12  ia9 

4-  0  14  45 

-0.7681 

.5523 

-5008 

—9.1845 

.9049 

3 

^  Virginis 

6 

—  5 

—90 

18  265 

4-  6  14  34 

-0.7394 

.5654 

-.1955 

—95400 

.9934 

4 

i  Virginis 
B.A.C.  4531 

5 

4-17 

^57 

2  56.2 

—  9  32  46 

—0.3142 

.5608 

—.1870 

—9.3179 

.9904 

4 

6 

4-10 

-65 

6  28.6 

—  6    746 

—0.4353 

.5631 

—.1828 

— 9.3358 

.9696 

4 

B.A.C  4679 

^ 
4 

-16 

—90 

19  29.7 

4-625  52 

—0.8574 

.5708 

-.1656 

—9.3931 

.9663 

4 

B.A.C.  4700 

4-34 

—34 

22  13.5 

4-9    350 

4-0.0711 

.5724 

-.1618 

—9.4312 

.9b36 

1 

5 

B  A.C.  4896 

6 

—21 

—90 

15  23.0 

4-  1  35  36 

—0.8620 

.5824 

—.1325 

—9.4714 

.9801 

5 

i>  Libra 

4^ 

4-35 

-28 

23  50.3 

4-9  43  48 

4-0.1754 

.5868 

—.1159 

-9.5187 

iJ750 

6 

(*  Libra 

61 

4-24 

—39 

0  17.5 

4-10    9  53 

—0.0243 

.5870 

— .M51 

—95155 

.9754 

6 

B  AC.  5109 

6* 

—19 

-90 

8    6.1 

—  6  19  25 

-0.7820 

.5906 

-.0986 

—95171 

.9751  1 

6 

*  Libra 

5 

—43 

-90 

11  51.1 

—  2  43    6 

-1.1046 

.5921 

—.0903 

-95178 

snh\ 

6 

1  Libra 

6 

—32 

—90 

16  235 

4-  1  38  23 

-0.9506 

.5940 

—.0799 

—95289 

snva 

6 

B  A.C.  5281 

6 

4-8 

-54 

18  13.4 

4-  3  24  17 

-0.2655 

.5944 

—.0760 

—95460 

5714 

6 

(tt*  Scorpii 

—23 

—90 

21  43.4 

4-646    4 

-0.8068 

.5957 

—.0675 

—95401 

.9722 

6 

«»•  Scorpii 

—12 

—84 

21  57.1 

4-  6  59  14 

—0.6193 

.5958 

—.0674 

-95442 

.9716 

7 

B  A.C.  5395 

6 

4-  9 

—51 

0  25.7 

4-  9  21  57 

-05174 

.5966 

—.0611 

—95553 

.9700 

7 

Of  Ophincbi 

5 

—  7 

—70 

7  40.7 

-  7  40  14 

—0.4746 

5080 

-.0437 

—95576 

5en7 

7 

24  Ophiachi 

^ 

4-67 

4-23 

17  17.3 

4-  1  33  30 

4-0.9995 

.5992 

—.0199 

—95906 

.9642 

7 

B.A.C.  5758 

6 

—18 

-m 

20  59.6 

4-  5    6  52 

—0.6330 

.5996 

—.0106 

-95616 

.9691 

8 

S  Ophiuchi 

5 

—47 

—90 

2  45.9 

4-10  39  22 

-1.0656 

.5998 

4-.0042 

-95336 

sn\£t 

8 

B.A.C.  5866 

6 

—23 

—90 

4  1L7 

-11  58  13 

—0.7055 

.5997 

4-.0075 

—95604 

.9602 

8 

B.A.C.  5954 

6 

4-11 

-44 

9  41.4 

—  6  41  41 

—0.1038 

.5991 

4-0215 

—05703 

3677 

8 

58  Ophiuchi 

5 

+  2 

-55 

11  31.8 

—  4  55  41 

—05777 

i>968 

4-.0260 

-95662 

3683 

8 

B.A.C.  6088 

6 

4-68 

4-37 

18  44.3 

4-  1  59  32 

4-1.1474 

.5975 

4-.0438 

-95878 

3648 

8 

B.A.C.  6098 

6 

—32 

-90 

19    45 

4-  2  18  39 

—0.8987 

.5974 

4-.0445 

—95490 

3709 

8 

^'Sagittarii 

4 

4-  3 

-58 

23  26.9 

4-  6  30  58 

-0.3203 

.5965 

4-.0652 

—95561 

3609 

8 

14  Sflgittarii 

6 

4-40 

—18 

23  37.9 

4-  6  41  34 

-f-0.3524 

.5964 

4-.0657 

-95698 

3679 

9 

15Sagittarii 

5 

—14 

-85 

0    1.7 

4-  7    4  25 

-^.6169 

5962 

4-.0564 

-9.54^7 

3708 

9 

16  Sagittarii 

6 

—35 

—90 

0    2.3 

-f-  7    5     1 

-0.9601 

5962 

4-.0565 

-95428 

3718 

9 

21  Sagittarii 
B.A.C.  6336 

5 

—  8 

-74 

4    2.4 

4-10  55  39 

—0.5271 

5958 

4-.0658 

—95466 

3713 

9 

6i 

4-69 

4-  4 

9    0.6 

—  8  17  53 

4-0.7372 

5935 

4-.0776 

—95642 

3687 

9 

B.A.C.  6347 

6^ 

4-47 

—14 

9  25.0 

—  7  54  25 

4-0.4198 

5932 

4- .0787 

—9.5575 

36P7 

1 

29  Sagittarii 

6 

4-28 

—33 

13  44.2 

—  3  45  21 

4-0.0879 

5917 

4-.08^ 

—9.5439 

3716 

^>  Sagittarii 

6 

4-69 

4-  4 

16  48.H 

—  0  47  56 

4-0.7283 

5905 

4-.0964 

—95610 

37D6 

9 

«*  Sagittarii 
BA^.6536 

4 

4-69 

4-42 

16  575 

—  0  39  49 

4-1.1981 

5903 

4- .0955 

-95599 

3693 

9 

6i 

4-15 

-48 

21  15.7 

4-  3  28  41 

-0.1722 

5886 

4-.1046 

-95836 

3743 

10 

</ Sagittarii 

5 

4-22 

-42 

1    4.3 

4-  7    8  36 

—0.0701 

5878 

4-1128 

—95169 

3751 

10 

^*  Sagittarii 

4 

—30 

-90 

2  44.8 

4-  8  45  13 

-0.9833 

5860 

4-1163 

—9.4923 

3780 

10 

e*  Sagittarii 
B.A^.  6658 

1 

—  2 

—73 

2  48.0 

4-  8  48  17 

—0.5147 

5859 

4-.1164 

-95028 

3768 

10 

4-19 

—46 

5  21.5 

4-11  16    0 

—0.1346 

.5847 

4-1214 

—95045 

3766 

10 

g  Sagittarii 

iL 

-60 

—90 

17  49.0 

—  044  33 

—15912 

0.5817 

4-1445 

—9.4634 

9.9839 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR   1863. 

Date. 

Star's  Num. 

i 
1 

6 
5 
6J 

Umitins 
PanUel*. 

Waiih- 

Time  of 
6. 

At  Washhkgton  Mean  Time  of  Coigimctlon. 

North- 
era. 

South- 
ern. 

ff 

T 

P' 

<t 

•inl 

omD 

Apr.  11 
11 
11 
11 
11 

B.A.C.  6992 
fi  Capricor. 
»*  Capricor. 
T*  Capricor. 
B.A.C.  7271 

H-75 
H-  9 

—67 
-90 
+27 
—67 

h    m 
3  29.5 
3  35.5 

10  36.7 

11  27.0 
16  27.8 

h    m    8 
+  8  34  40 
+  8  40  28 

—  8  33  35 

—  745    4 

—  255    1 

—0.4612 
—0.4478 
—1.1350 
+1.0904 
-0.4518 

0.5736 
.5735 
.5696 
.5694 
.5669 

+.1610 
+.1612 
+.1716 
+.1727 

+.1794 

—9.4190 
-9.4189 
-9.4302 
-9.4251 
-9.3536 

9.9845 
.9845 
.9837 
.9841 
.9886 

11 
11 
12 
12 
12 

B.A.C.  7242 
8  Aqoarii 
V  Aqoarii 
17  Aqoarii 
19  Aqoarii 

6 
6 

^* 

6 

-45 
H-77 
+31 
—20 
H-17 

—90 

+  8 
—42 

—90 

-58 

17  32.0 

20  30.6 

0  48.6 

6  48.3 

7  4SS) 

—  1  53    2 
+  0  59  16 
+  5    8  14 
+10  55  27 
+11  53  59 

-15331 

+0.8256 
—0.0573 
—0.9645 
—0.3296 

.5661 
.5647 
.5627 
.5600 
.5596 

+.1808 
+.1845 
+.18P6 
+.1959 
+.1970 

—9.3210 
—9.3706 
—9.3151 
—95353 
—95536 

.9903 
.9877 
.9905 
.9935 

.9929 

12 
12 
12 
13 
13 

^  Aqoarii 
c*  Capricor 
c*  Capricor 
30  Aqoarii 
44  Aqoarii 

1 

—29 

4-81 

•-h80 

H-36 

+50 

—90 
+  8 
+32 
—38 
—26 

13  29.5 

16  46.4 

17  20.8 
1  10.3 
7  35.0 

—  6  37  10 

—  326  55 

—  2  53  42 
+  4  39  57 
+10  51  51 

-1.1013 
+0.8385 
+1.1566 
-0.0035 
+0J2180 

.5572 
.5562 

.5558 
.5528 
.5508 

+.2021 
+5048 
+5053 
+5107 
+5143 

—9.1679 
-95269 
—95355 
-9.0970 
—9.0241 

.9952 
.9937 
.9935 
.9r66 
.9976 

13 
13 
14 
14 
14 

51  Aqoarii 
M  Aqoarii 
3Pi8ciom 
M  Pisciom 
9Pi«ciom 

6 
5 
6 

H-59 
+85 
—20 
+82 
+90 

—19 
+29 
—90 

10  50.6 
17  13.9 
4    1.7 
16  30.4 
16  39.5 

—  959    6 

—  3  48  24 
+  6  38  13 

—  5  17  17 
-5    831 

+0.3638 
+1.1384 
—1.0139 
+0.6401 
+0iJ149 

.5496 
.5480 
.5459 
.5443 
.5442 

+5157 
+.218() 
+5200 
+5196 
+51£6 

—8.9838 
-8.9344 
-7.9803 
+7.9472 
+7.8112 

.9980 
9.9984 
0.0000 

.0000 
0.0000 

14 

15 
19 
19 
19 

16  Pisciom 
19  Pisciom 
d  Arietis 
B.A.C.  1032 
T'Arietis 

6 
6 

+90 
+60 
+27 
+  3 

—  7 

+  4 
—18 
-36 
-63 
-70 

21     1.6 

1  47.7 

2  3.9 

6  17.4 

7  9.4 

—  0  54  54 
+  3  41  59 
+  0  49  36 
+  4  54  36 
+  544  55 

+0.7633 
+0.3658 
—0.1903 
-0.6144 

-0.7847 

.5440 
.5436 
.6540 
.5542 
.5644 

+5187 
+5173 
+.1090 
+.1017 
+.1001 

+8.3704 
+8.6777 
+9.5172 
+9.5343 
+9.5302 

.9996 
Si75l 
.9729 
.9723 

19 
20 
20 
20 
20 

65Arietia 
Veicds 
A»  Taori 
A'Taori 
«•  Taori 

6 

—  7 
+13 

—  8 

—  2 
+90 

—70 
—47 
-69 
—67 
+50 

7  55J2 

1  46.7 

2  17.0 
2  34.4 

8  4.1 

+  6  29  11 
—  0  15  22 
+  0  13  53 
+  0  30  42 
+  5  49  21 

-0.7789 
-0.4388 
—0.7918 
—0.7000 
+1.1466 

.5546 

.5028 
.5549 
.5551 
.5549 

+.0969 
+.f538 
+.C643 
+.C638 
+.0531 

+9.5405 
+9.5612 
+9.5680 
+9.5667 
+9.5390 

.9721 
.9691 
.9681 
.9683 
.9723 

20 
20 
20 
20 
20 

53  Taori 
56  Taori 
x»  Taori 
x«  Taori 
u»  Taori 

6 
5 
6| 
5 

+79 
+32 
+  6 
+11 
—35 

+11 
-26 
—55 
-47 

-68 

9    2.5 

9    6.5 

11  43.1 

11  44.7 

12  8.1 

+  6  45  47 
+  6  49  38 
+  929  55 
+  922  27 
+  945    5 

+0.5753 
—0.1113 
—0.5707 
—0.4677 
-1.1223 

.5549 
.5549 
.5546 
.5546 
.5549 

+.0514 

+.0512 
+.0459 
+.0459 
+.0453 

+9.5606 
+9.5629 
+9.5731 
+9.5714 
+9.5828 

.9707 
.9689 
.9672  : 
.^675  i 
i)656  1 

20 
21 
21 
21 
21 

T  Taori 
I  Taori 
105  Taori 
Uranus 
R  Taori 

1* 

6 
6 

-28 
+79 

—41 

+38 

-68 
+15 

+  8 

—16 

19  25.8 
5    1.7 
7  15.1 

11  8.1 

12  28.6 

—  7  11  54 
+  2    4  44 
+  4  13  41 
+  758  54 
+  9  16  40 

-1.0561 
+0.5742 
+0.4534 
-1.1725 
—0.0066 

.5539 
.5530 
.5525 
.5497 
.5514 

+.0308 
+.0121 
+.0078 
—.0001 
—.0025 

+9.5863 
+9.r619 
+9.5645 
+9.5921 
+9.5726 

.9650 
.9690 
.r686 
.9640 
.9673 

21 
21 
22 
22 
22 

0  Taori 
C  Taori 
B.A.C.  1835 
141  Taori 
BuA.C.  1970 

6 

6 
6 
6i 

+45 
+90 
+90 
—18 
—14 

—  9 
+33 
+42 
-68 

-68 

16  20.8 

21    0.8 

2    1.0 

8  12.4 

11  54.0 

—10  58  50 

—  628    9 

—  1  37  54 
+  4  21  23 
+  7  55  42 

+0.1177 
+0.8888 
+1.0330 
—0.9200 
-0.8778 

.5508 
.6497 
.5485 
.5470 
.5459 

—.0099 
—.0190 
—.0285 
—.0400 
—.0470 

+9.5701 
+9.5554 
+9.5507 
+9.5809 
+9.5775 

.9677 
.9700 
.9707 
.9659 
.9665 

22 
22 
22 
23 
23 

15  Geminor. 

16  Geminor. 
y  Geminor. 
K  Geminor. 
B.A.C.  2432 

6 
6 
4 
4 

6* 

+46 
+68 
+90 
—33 
+65 

—14 
+  3 

+18 
—69 
-  3 

20  34.3 

20  39.6 

21  9.1 
14  10.8 
23  19.7 

—  740  56 

—  7  35  47 

—  7    7  16 
+  9  22    7 

—  546  39 

+0.1253 
+0.4474 
+0.7246 
—1.1194 
+0.4223 

.5434 
.6434 
J>434 
.5384 
.5349 

-.0G» 
—.0630 
—.0637 
— .0(.27 
—.1073 

+95518 

+9.5458 
+9.5401 
+9.5497 
+9.5022 

.9705 
.9714 
.9722 

.*j7('8 
.9769 

24 
24 
24 
24 
24 

/Geminor. 
g  Geminor. 
1  Cancri 
3Cancri 
5  Cancri 

6 

6 
6 

+45 
-45 
+90 
—14 
+37 

—21 
—71 
+31 
—73 
—30 

7  24.5 
10  41.4 
16  10.0 
18    1.5 
18  24.2 

+  2    3    4 
+  5  13  52 
+10  32  20 
-11  39  36 
—11  17  35 

+0.1130 
— li»66 
+1.0328 
—0.9018 
—0.0140 

.5317 
.5315 
.5304 
.5299 
0.5292 

—.1212 
—.1243 
—.1319 
-.1346 
—.1352 

+9.4896 
+9.5092 
+9.4444 
+9.4825 
+9.4618 

.9782 
.9761 
.9825 
.9790 
9.9610 
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ELEMENTS  FOR  FACILITATINQ  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR  1863. 

! 

Bftte. 

Bter'VNaiM. 

1 

limiftiiig 
PmUeU. 

Wash- 

At  Waahiagton  Meaa  Tfane  of  Goi4iiBetkm.                     i 

1 

North- 
ern. 

Soath- 

nmeoT 

H 

T 

P' 

<t 

^ 

J^, 

Apr.  25 

25 
25 
25 

29Cancri 
B.A.C.  2872 
A}  Cancri 
A*  Cancri 
60  Cancri 

6 

f 

6 
6 

H-6§ 
+90 
4-90 
4-90 
-4-90 

4-28 
4-16 
4-40 
4-19 

h    m 
8    7.5 
10  45.1 
15  34.7 
17  29.9 
22    6.4 

h   m    a 
4-  2    044 
4-  4  33  34 
4-  9  14  24 
4-11    6  13 
—  825  36 

4-0.4055 
4-1.0318 
4-0.8752 
4-1.1779 
4-0.9210 

0.5264 
.5252 
.5241 
.5237 
.5235 

—.1527 
—.1559 
—.1613 
—.1636 
—.1685 

4-9.4033 
4-9.3752 
4-9.3575 
4-9.3390 
4-9.3230 

95856 
5674  1 

5894  , 

5902 

I 

25 
26 

26 
26 
26 

a  Cancri 
X  Cancri 
B.A.C.  3122 
ot  Leonis 
h  Leonid 

4 
5 

6 

4-66 
4-90 
4-23 

4-88 
4-18 

—10 
4-16 
-49 
4-  2 
—57 

23  24.7 

4  11.8 

5  13.4 
14  63.8 
16  41.9 

—  7    9  38 

—  2  31    4 

—  1  31  20 
4-  7  51  56 
4-9  36  49 

4-0.4380 
4-0.8943 
— 0J2741 
4-0.6831 
—0.3781 

.5228 
.6225 
.5223 
.5211 
.5210 

-.1699 
—.1747 
—.1756 
—.1845 
—.1861 

4-9.3312 
4-95889 
4-9.3319 
4-95241 
4-95529 

5Q90  1 
5916 
5902  ' 
.9938  1 
5929  ( 

27 
27 
28 
2d 
2d 

14  Sextantis 
16  SextantiB 
34  Sextantis 
36  Sextands 
B.A.C.  3726 

6 
6 
6 
6 
6 

4-72 

4-20 
—27 
4-26 
4-77 

—  9 
—57 

—86 
-50 

—  6 

10  46.2 
12    1.8 

5  14.1 

6  32.1 
10    9.2 

4-393 
4-422  26 

—  255  56 

—  1  40  13 

4-  1  50  19 

4-0.5226 
-0.3383 
-1.1112 
—0.2141 
4-0.6853 

.5213 
.5213 
.5240 
.5241 
.6249 

-.1994 
—.2000 
— J30e6 
—5091 
—.2103 

4-9.0385 
4-9.0757 

4-8.8741 
4-8.7472 
4-a4844 

5974  ' 
5969 

5993 
5996 

28 
2d 
2d 
29 
29 

55  Leonis 
f^  Leonis 
ffi  Leonis 
«  Laonis 
B.A.C.  4006 

6 
6 
5 
5 
6 

4-71 
4-66 
+  7 
4-81 
4^ 

—10 
—14 
—76 
4-  3 
4-20 

11  55ii 
15  56.9 
21    4.6 
5  22.3 
15  36.6 

4-  333    7 
4-  7  27  35 
—11  34    3 
—  3  31  36 
4-6  23  40 

4-0.5192 
4-0.4474 
—0.5768 
4-0.7573 
4-1.0216 

.5255 
.5265 
^283 
.5314 
.5358 

-5108 
—5118 
—5128 
—5135 
—5127 

4-8.4067 
4-8.1056 
4-8.0680 
-8.5947 
-8.9020 

0.0000 

0500O 

9.9997 

5986 

30 
30 
30 
30 
30 

q  Vii^nis 
y  Virginis 
B.A.O  4259 
B  A.C.  4312 
y/  Virginis 

6 
5 
6 

4-32 

— ja 

—20 
4-52 
—10 

4-20 
-90 
-90 
—23 
—90 

12    7.2 
14  41.4 
14  45.0 

20  18.1 

21  40.7 

4-  2  15    3 
4-  4  44    7 
4-  4  47  38 
4-10    9  45 
4-11  29  33 

4-1.0184 
-1.0188 
-0.9919 
4-0.2849 
—0.8160 

.5475 
.5488 
.5489 
.5523 
.5534 

— 50S6 
—5041 
—.2040 
—5004 
—.1993 

-9.1797 
-9.1008 
—9.1030 
-9.2230 
—9.1846 

5950 

5965 

5939 
5949 

m^  1 

1 
1 

2 
2 

g  Virginis 
V  Virginis 
B.A.C.  4531 
B.A.C  4679 
B.A.C.  4700 

6 
5 
6 

it 

—  8 
4-15 
4-9 
—16 
4-35 

—90 
—58 
-66 
—90 
—34 

3  50.9 
12  16.7 
15  47.0 

4  38.1 
7  19.3 

—  632  43 
4-  1  35  43 
4-  4  58  39 
-6  37  49 

—  4    229 

-0.7757 
—0.3364 
—0.4509 
-0.8468 
4-0.0796 

.5574 
.5635 
.6658 
.5753 
-5772 

-.1943 
—.1861 
-.1820 
—.1653 
—.1613 

-95402 
—9.3179 
—9.3358 
—9.3931 
—0.4312 

5934 

5904 
5896 
5863 
5836 

3 
3 
3 
3 
3 

B  A.C.  4896 
i>  Ubr» 
i«  Libras 
B.A.C.  5109 
«  Libra 

6 

6 

6} 

5 

—18 
4-38 
4-27 
—14 
-37 

—90 
—25 
—37 

—90 

0    9.8 

8  26.0 

8  52.7 

16  29.8 

20    9.3 

-11  49  45 

—  352  44 

—  327    4 
4-  3  52    9 
4-722  54 

—0.8172 
4-0i2225 
4-0.0249 
-0.7124 
—1.0257 

5890 
.694^^ 
.5^44 
.5990 
.6006 

—.1324 
-.1158 
—.1150 
—.0983 
—.0902 

-9.4714 
-9.5187 
-9.51.55 
—9.5171 
—9.5178 

5801 
5750 
57S4 
5751 
5751 

a  Libra 
B  A.C.  5^1 
w'  Scorpii 
«■  Scorpii 
B.A.C.  5395 

6 
6 

1 

—27 

4-11 
—18 
—  8 
4-13 

-90 
-49 
—90 
—75 
-46 

0  34.4 
2  21.7 
5  46.1 
5  59.4 
8  24.0 

4-11  37  21 
—10  39  39 

—  723  30 

—  7  10  41 

—  453    0 

-0.8766 
—0.1880 
-0.7181 
—0.5327 
—0.1329 

.6028 
J6034 
.6046 
.6048 
J6058 

—.0797 
—.0756 
—.0673 
-.0668 
—.0607 

—9.6290 
—9.5461 
—95402 
—9.6442 
—9.5563 

5737 
5714 

5ra8 

5716 
5700 

4 
5 
5 
5 
6 

»  Opbincbi 
24  Ophiachi 
B.A.C.  5758 
^  Ophiuchi 
B.A.C.  5866 

5 

f 

5 
6 

—  2 

4-67 
—12 
—38 
—16 

-62 
4-31 
—74 
—90 
—81 

15  27.0 
0  47 J> 
4  23.5 

10  0.0 

11  24.4 

4-  1  53  47 
4-10  51  20 

—  9  41  36 

—  4  18  56 

—  258    0 

—0.3783 
4-1.0864 
—0.5210 
-0.9415 
—0.5848 

.6076 
.6091 
.6094 
.6094 
.6093 

—.0431 
—.0188 
—.0094 
4-.0052 
4-.0089 

—9.5576 
-^.5906 
— 9i56l6 
-9.5536 
—9.5604 

5Gn7 
5643 
56l»l 
57*^ 
5GD2 

5 
5 
6 
6 
6 

B.A.C.  5954 
58  Ophiachi 
B.A.C.  6098 
^*  Sagittarii 
14  Sagittarii 

6 
5 
6 
4 
6 

4-18 
4-  9 
—23 
4-10 
4-47 

-37 
-47 

—90 
—49 
—11 

16  43.9 

18  31.3 

1  51.3 

6    7.1 

6  17.» 

4-  2    8  20 
4-  3  51  19 
4-10  53  19 

—  9    1  IT 

—  8  50  57 

4-0.0140 
—0.1561 
-0.7626 
—0.1888 
4-0.4766 

.6086 
.6083 
J6067 
.6053 
J6053 

4-.0227 
4-.0873 
4-.0460 
4- .0566 
4- .0571 

—9.5703 
-9.5662 
— Oi>490 
—95561 
-9u5688 

5677 
565<3 
57IW 
5699 
5679 

6 
6 
6 
6 
6 

15  Sagittarii 

16  Sagittarii 
21  Sagittarii 
B.A.C.  6336 
B.A.C.  6347 

5 
6 
5 

it 

—  6 
—25 
0 
4-69 
4-56 

—70 
—90 
-63 
4-13 

—  7 

6  41.1 
6  41.7 
10  35.6 
15  26.3 
15  50.1 

—  828  30 
-828    6 

—  4  43  40 

—  0    4  41 
4-  0  18    8 

—0.4810 
—0.8200 
—0.3896 
4-0.8634 
4-0.5494 

.6051 
.6051 
.6038 
.6016 
0.6016 

4-.0583 
4-.0584 
4-.0679 
4-.0794 

4-.oeo4 

-95497 
-954*^ 
—95406 
-95642 
—95575 

5f706 

5718 

5713 

56W 

9i)637 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR  1863. 

DMe. 

Star's  NaoM. 

•' 

Umianc 
PvaUeU. 

Wadi- 
ingcj 

▲t  WMhington  Mean  TlBM  of  GoQionetkm. 

> 

North- 
am. 

South, 
em. 

Hum  of 
6- 

ff 

r 

P' 

<t 

•fanl) 

Maj    6 

29Sagittarii 

6 

"^ 

-2^ 

h    m 
20    3.2 

h    m    • 
+  4  21     7 

+0J2242 

0.6995 

+.0899 

-95439 

9.9716 

6 

V  Si^itUrii 

6 

4-69 

+12 

23    3.5 

+  7  14  14 

+0.8592 

.5979 

+.0967 

-9.5510 

.9706 

7 

B  AC.  6536 

6J 

+23 

—40 

3  24.6 

+11  25    6 

—0.0287 

.5955 

+.1067 

—95235 

.9743 

7 

d  Sagtttarii 

5 

+29 

-34 

7    8.6 

-8  59  45 

+0.0740 

-5936 

+.1144 

-95169 

1)751 

7 

^*  Sagittarii 

4 

—20 

—90 

8  47.0 

-7  25  11 

—0.8297 

.5924 

+.1179 

—9.4923 

.9780 

7 

q*  Sagittarii 
B.A^.  6^8 

5J 

-f-6 

-61 

8  50.1 

—  7  22  12 

-0.3655 

.5924 

+.1180 

—95028 

.9768 

7 

6^ 

-4-27 

—37 

11  20.7 

—  4  57  26 

+0.0118 

.6912 

+.1229 

—95045 

.9766 

8 

B.A.C.  6992 

6J 

-M4 

—57 

9    8.0 

—  7  59  31 

-0.3074 

.5772 

+.1618 

—9.4190 

.9845 

8 

fi  Capricor. 

3 

+15 

-56 

9  13.9 

—  7  53  46 

-OJW37 

JbVO 

+.1619 

—9.4188 

.9845 

8 

T*  Capricor. 

6 

+75 

+49 

16  lOiS 

—  1  12  23 

+1J3803 

.5725 

+.1722 

—9.4301 

.9837 

8 

T*  Capricor. 
B.A  C.  7221 

5 

+75 

+43 

17    0.5 

—  0  24  14 

+1.2365 

.5720 

+.1733 

—9.4250 

.9641 

8 

^ 

+17 

-56 

21  58.8 

+  4  23  23 

— OJ2986 

.5687 

+.1799 

—9.3536 

.9886 

8 

B.  A  C.  7^2 

6^ 

—30 

—90 

23    2.6 

+  5  24  51 

—1.0802 

.5682 

+.1811 

-9.3209 

.9903 

9 

8  Aqaarii 

6 

+77 

+18 

2    0.0 

+  8  16    0 

+0.J)734 

.5664 

+.1847 

—9.3706 

.9877 

9 

*  Aqaarii 

4i 

+39 

—33 

6  16.9 

—11  36  12 

+0.0935 

.5638 

+.1895 

—9.31^ 

i)905 

9 

17  Aqaarii 

6 

—10 

—90 

12  15.5 

—  5  50    5 

-0.8134 

.5604 

+.1956 

—95353 

.9935 

9 

19  Aqaarii 

6 

+25 

—48 

13  16.1 

—  4  51  35 

—0.1798 

.5598 

+.1965 

—95536 

.9929  ; 

9 

I  Aqaarii 

4i 

—18 

—90 

18  56.4 

+  0  37    2 

—0.9530 

.5567 

+.2013 

—9.1678 

.9952 

9 

c*  Capricor. 

6 

+81 

+18 

22  13.6 

+  3  47  32 

+0.9838 

.5651 

+i»38 

-95269 

.9937 

10 

30  Aqaarii 

54 

+44 

-30 

6  39.0 

+11  55  58 

+0.1388 

.5551 

+i2094 

-9.0969 

.9966 

10 

44  Aqaarii 

6 

+58 

—19 

13    5.6 

—  5  60  13 

+0.3566 

.5483 

+.2126 

—9.0240 

.9976 

10 

51  Aqaarii 

6 

+69 

—11 

16  22.5 

—  2  39  49 

+0.5007 

.5469 

+i2139 

—8.9837 

.9980 

10 

X  Aqaarii 

5 

+85 

+43 

22  49.0 

+  3  34    7 

+liJ735 

.5449 

+i2159 

-8.9343 

9.9984 

11 

3  Pi:»ciam 

6 

—12 

—90 

9  43.6 

—  9  52  30 

-0.8950 

.5419 

+5175 

— 7.97C4 

0.0000 

11 

jc  Pisciam 

4J 

+90 

+  3 

22  22.0 

+  2  21  41 

+0.7553 

.5395 

+5166 

+7.9482 

.0000 

11 

9  Piscium 

6 

+90 

+14 

22  31i2 

+  2  30  34 

+0.9305 

.5394 

+5166 

+7.8125 

0.0000 

12 

16  Pisciam 

6 

+11 

+90 

2  57.0 

+  6  47  59 

+0.8780 

.5391 

+5158 

+8.3698 

9.9999 

12 

19  Pisciam 

6 

—12 

+67 

7  47.4 

+11  29  11 

+0.4707 

5385 

+5143 

+8.6780 

.9995 

13 

d  Pisciam 

H 

—83 

—17 

0  22.1 

+  3  32  24 

-0.9532 

.5342 

+5063 

+9.1117 

.9C63 

13 

45  Piitciam 

6^ 

—33 

+41 

2  50;l 

+  555  43 

+0.0584 

-5388 

+5047 

+9.0819 

.9J:68 

14 

101  Pisciam 

6 

—76 

—18 

12  31.0 

—  9  27  41 

—0.9694 

.5433 

+.1741 

+9.3826 

.9870 

14 

104  Pbciam 

6J 

—49 

+22 

14  10.4 

—  7  51  26 

-0.2883 

.5438 

+.1720 

+9.3711 

.9877 

18 

iTaari 

5 

+12 

+74 

12  31.8 

+11  22  30 

+0.5235 

.5540 

+.0113 

+95619 

i:690 

18 

105  Taari 

6 

4-  6 

+64 

14  4SJ2 

-10  28  35 

+0.4011 

.5537 

+.0C67 

+95645 

.r686 

18 

fiTaari 

6 

+19 

+34 

19  58.4 

—  5  25  49 

—0.0634 

.5531 

—.0032 

+95726 

J9G73  1 

18 

0  Taari 

6 

—13 

+41 

23  50.5 

—  1  41  31 

+0.0587 

5523 

—.0108 

+95701 

.9677  ' 

19 

C  Taari 

it 

+2:) 

+9J 

4  3U 

+  2  48  52 

+0.8277 

5514 

—.0199 

+9.5554 

.9700  , 

19 

B.A.C.  1835 

+38 

+90 

9  29.9 

+  7  38  44 

+0.9692 

5506 

—.0294 

+95507 

.9707 

19 

141  Tauri 

6 

-68 

-23 

15  40.8 

—10  22  32 

—0.9899 

5488 

—.0411 

+9.5809 

.9659 

19 

B.A.C.  1970 

6i 

—19 

--GS 

19SSJ.0 

—  6  48  35 

—0.9499 

5477 

—.0479 

+95775 

iJ665 

20 

15  Geminor. 

6 

+41 

—18 

4    1.7 

+  1  34    8 

+0.0503 

5450 

—.0633 

+9.5518 

.9705 

23 

16  Grominor. 

6 

+62 

—  1 

4    7.0 

+  1  39  17 

+0.3724 

5450 

-.0637 

+9.5458 

.9714 

20 

»  Geminor. 

4 

-iSS 

+14 

4  36.4 

+  2    7  43 

+0.6506 

5449 

—.0646 

+9.5401 

.9722 

2J 

C  Geminor 

4 

—43 

-69 

21  27.5 

—  5  33  33 

— liJ048 

5393 

—.0931 

+95497 

.9708 

21 

B.A.C.  2432 

6i 

+59 

—  8 

6  45.8 

+  327    6 

+0.3378 

.5358 

—.1080 

+95022 

.9769 

21 

/Geminor. 

6 

+39 

-26 

14  52.6 

+11  18  50 

+0.0251 

5328 

—.1199 

+9.48P6 

.9782 

21 

1  Cancri 

6 

+90 

+25 

23  39.6 

—  4  10  23 

+0.9462 

5298 

—.1322 

+9.4444 

.9825 

22 

3  Cancri 

6 

—21 

—73 

1  31.5 

—  2  21  53 

—0.9954 

.5292 

—.1347 

+9.4805 

.9790 

22 

5  Cancri 

6 

+32 

-35 

1  54.3 

—  1  59  47 

-0.1043 

.5289 

—.1352 

+9.4618 

.9810 

ai 

29  Cancri 

6 

+57 

—14 

15  422 

+11  23    4 

+0.3156 

5246 

-.1524 

+9.4032 

.9856 

22 

B.A.C.  2872 

% 

+90 

+22 

18  20.9 

—10    3    0 

+0.9447 

5245 

—.1554 

+9.3752 

.9874 

22 

A'  Cancri 

+90 

+11 

23  12.8 

—  5  19  46 

+0.7872 

5224 

—.1608 

+9.3575 

.9884 

23 

A*  Cancri 

6 

+90 

+32 

1    9.0 

—  3  26  57 

+1.0919 

5220 

—.1628 

+9.3390 

.9894 

23 

60  Cancri 

6 

+90 

+13 

5  48  2 

+  1     356 

+0.8331 

.5208 

—.1678 

+9.3230 

.9902  ; 

23 

o  Cancri 

4 

+59 

—  15 

7    7.2 

+  2  20  39 

+0.3478 

05205 

—.1690 

+9.3313 

9.9898  1 

53 
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OCCULTATIONS,    1863. 


ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR 

THE  YEAR  1863. 

1 

limiting 
PanlleU. 

WMh< 

D»te. 

Starts  N«m«. 

5 

North- 
em. 

Sooth- 

Time  of 
6- 

ff 

T 

y 

<t 

Jt^ 

eotX> 

May  23 

X  Cancri 

+98 

+lf 

h    m 
11  57.4 

h    m    s 
+  7    2  18 

+0.8072 

0.5195 

—.1737 

+9JW90 

9.9916  1 

23 

B.A.C.  3122 

6i 

-+-18 

—55 

12  59.6 

+  8    241 

-0.3678 

.6194 

—.1747 

+9.3219 

.9902  1 

23 

m  Leonis 

6 

4-79 

—  3 

22  47.3 

—  6  26  49|  +0.5965 

.5177 

—.18331  +9J2241 

.9938 

24 

A  Leonid 

6 

-♦-12 

—64 

0  36.9 

—  4  40  26 

—0.4719 

.5174 

—.1846 

+9iJ529 

5929  1 

24 

14  Sextantifl 

6 

-^65 

—13 

18  58i2 

—10  51  10 

+0.4387 

.5164 

—.1973 

+9j03ti6 

5974  ' 

24 

16  Sextantis 

6 

-1-15 

-63 

20  15.1 

—  936  30 

-0.4287 

.5164 

— .19eo|  +9.0757 

QCMU 

25 

34  Sextantis 

6 

—35 

-86 

13  46.7 

+  724  29 

—1.2017 

.5181 

— i»59 

+8.8742 

M^Kftj        1 

25 

36  Sextantis 

6 

-+-22 

—55 

15    6.2 

+  8  41  44 

-0J2966 

.5183 

—.2064 

+8.7473 

.yyiw  . 

25 

B.A.C.  3726 

6 

+70 

—10 

18  47.5 

-11  43  27 

+0.5115 

.5192 

—.2076 

+8.6808 

.9998 

25 

55  Leonis 

6 

+65 

—14 

20  35.7 

—  958  30 

+0.4455 

.5195 

— jao8i 

+8.6330 

95999  j 

26 

;/•  Leonis 

6 

-h60 

—18 

0  42.4 

-559    1 

+0.3747 

.6205 

-j»91 

+8.1060 

0.0000 

26 

f^  Leonis 

5 

+  3 

-84 

5  56.4 

—  054  20 

-0.6554 

.6219 

— J2098 

-+-8.0682 

0.0000 

26 

«  Leonis 

5 

+88 

0 

14  24.4 

+  7  18  32 

+0.6ih2 

.5249 

— J2104 

—85947 

959tr7 

27 

B.A.C.  4006 

6 

+86 

+16 

0  51.5 

—  6  33  27 

+0.9663 

.5294 

— J3097 

-8.9020 

5086 

27 

q  Vii^nis 

6 

H-86 

+17 

21  46.0 

—10  18    8 

+0.9734 

.5412 

— JW28 

-9.1797 

5050 

28 

y  Vir^nis 
B.A.C.  4259 

5 

—27 

—90 

0  22.9 

—  746  21 

—1.0760 

.5429 

-J2013 

—9.1008 

5965 

28 

6 

-25 

—90 

0  26.6 

—  7  42  46 

—1.0488 

.5429 

— i»13 

—9.1030 

ii965 

26 

B.A.C.  4332 

6i 

+49 

—25 

6    5.3 

-  2  14  59 

+0.2399 

A468 

—.1978 

— 9J2220 

5939 

28 

xp  Virpnis 

5 

—13 

—90 

7  295 

—  0  53  53 

-0.8672 

5479 

-.1967 

—9.1845 

5949 

28 

g  Virginis 

6 

—11 

—90 

13  45.0 

+  5    9  30 

—0.8216 

.5522 

—.1920 

—9.2402 

5934 

2d 

1  Virginis 
B.A.C.  4531 

5 

+13 

-61 

22  17.6 

-10  35  18 

—0.3745 

.5589 

—.1840 

—9.3179 

5904 

29 

6 

+  7 

-69 

1  50i2 

—  7  10    1 

-0.4865 

.5620 

—.1802 

—9.3358 

5er6 

29 

85  Virginis 

6 

+75 

+53 

6  37.3 

—  233    0 

+1J2984 

.5666 

—.1749 

—9.4153 

5848 

29 

B.A.C  4679 

n 

—18 

—90 

14  48.1 

+  5  20  21 

—0.8750 

.5727 

—.1639 

—9.3931 

5663 

29 

B.A.C.  4700 

+33 

—35 

17  30.3 

+  7  66  43 

+0.0546 

.5749 

-.1600 

—9.4312 

.9636 

30 

B.A.C.  4896 

6 

-19 

—90 

10  23.2 

+  0  11  48 

—0.8310 

.6888 

—.1316 

—9.4714 

5801  , 

30 

i<  Libra 

^ 

+37 

-26 

18  38.1 

+  8    7  33 

+0.2111 

.6951 

—.1154 

—95187 

5750 

30 

i«  Librae 

6 

+26 

—37 

19    4^ 

+  8  32  52 

+0.0149 

i>954 

—.1147 

—95156 

5754 

31 

B  A.C.  5109 

6| 

—15 

-90 

2. 39.1 

-8  10  29 

—0.7158 

.6009 

—.0082 

—9.5171 

5751 

31 

jc  Libras 

5 

—37 

—90 

6  16.7 

—  4  41  35 

—1.0252 

.6031 

—.0901 

—95178 

5751 

31 

a  Libras 

6 

—27 

—90 

10  39.1 

—  0  29  50 

—0.8740 

.6058 

-.0797 

-95290 

5737 

31 

B.A.C.  5281 

6 

+11 

—49 

12  25.1 

+  1  11  54 

—0.1888 

.6069 

—.0754 

—95461 

5714 

31 

oi»  Scorpii 

4 

—18 

—90 

15  47.0 

+  4  25  33 

—0.7138 

.6088 

—.0671 

95402 

5722 

31 

w«  Scorpii 

—  8 

—75 

16    0J2 

+  4  38  12 

—0.5293 

.6088 

—.0668 

—95443 

5716 

31 

B.A.C.  5395 

6 

+14 

-46 

18  22.8 

+  654  54 

-0.1309 

.6100 

-.0606 

-95564 

5700 

JniM   1 

ot  Ophiuchi 

5 

—  1 

-62 

1  19.3 

—10  25  49 

—0.3711 

.6131 

—.0432 

—95576 

SW7 

1 

24  Ophiachi 

6J 

+67 

+31 

10  29.4 

—  1  38  45 

+1.0834 

.6159 

—.0187 

—9.5906 

5642 

1 

B.A.C.  5758 

6 

—11 

—73 

14    0.9 

+  1  43  50 

-OJ>064 

.6163 

—.0095 

—95616 

5691 

1 

k  Ophiuchi 

5 

—36 

—90 

19  29.9 

+  6  58  57 

-0.9198 

.6170 

+.0056 

—95536 

571i2 

1 

B.A.C.  5856 

6 

—15 

—79 

20  50.1 

+  8  15  48 

—0.5665 

.6170 

+.0092 

-95604 

50)2 

2 

B.A.C.  5954 

6 

+18 

-36 

2    4.0 

—10  43  35 

+0.0273 

.6170 

+.0232 

—95703 

5677 

2 

58  Ophiachi 

5 

+10 

—46 

3  48.7 

—  9    3  19 

-0.1405 

.6169 

+.0281 

—95662 

5683 

2 

B.A.C.  6081 

^ 

—55 

—90 

9  59.1 

—  3    8  30 

—1.1825 

.6159 

+.0447 

-95408 

5721 

2 

B.A.C.  6088 

6 

+68 

+55 

10  38.1 

—  2  31    7 

+1.2563 

.6157 

+.04© 

—95878 

i«48 

2 

B  JL.C.  6098 

6 

—21 

—90 

10  56.9 

—  2  13    7 

—0.7377 

.6157 

+.0468 

—95490 

5709 

2 

^^Sagittarii 

4 

+11 

—48 

15    5.6 

+  1  45    8 

-0.1692 

.6148 

+.0578 

—95561 

5609 

2 

14  Sagittarii 

6 

+49 

—10 

15  16.1 

+  1  55    9 

+0.4857 

.6147 

+.0579 

-9.5688 

5679 

2 

loSagitUrii 

5 

—  4 

--66 

15  38.5 

+  2  16  41 

-0.4574 

.6146 

+.0694 

—95497 

5708 

2 

16  Sagictarii 

6 

—24 

—90 

15  39.1 

+  2  17  13 

—0.7923 

.6146 

+.0504 

—95428 

5718 

2 

21  Sagittarii 

5 

+  1 

-61 

19  26.3 

+  5  54  58 

—0.3659 

.6133 

+.0691 

-95466 

5713 

3 

B.A.C.  6336 

6* 

+69 

+13 

0    8.4 

+10  25  17 

+0.8698 

.6118 

+.0806 

—95642 

5687 

3 

29  Sagittarii 

6 

+37 

—24 

4  36.8 

—  9  17  25 

+0.2409 

.6095 

+.0t>20 

—95439 

5716  ' 

3 

V  Sagittarii 

6 

+6!> 

+13 

7  31.5 

—  6  29  52 

+0.8670 

.6081 

+.0969 

—9.6510 

5706 

3 

B  A  C.  6536 

^ 

+24 

—38 

11  44.4 

—  2  27  18 

—0.0070 

£059 

+.1086 

—95235 

5743 

3 

d  Sa^nttarii 

5 

+31 

—33 

15  21.2 

+  1     0  42 

+0.0IK52 

0.6038 

+.1165 

-95160 

9.9751   : 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1863. 

D»te. 

8tar*s  Nam*. 

1 

Umlttng 
PanUeli. 

WMh- 

•ar 

4 

North, 
em. 

Sooth, 
era. 

TtlMOf 

6- 

JI 

T 

/ 

<t 

£^ 

coeZ) 

Jon*   3 

Q*  Sagittarii 

-1§ 

-90^ 

h    m 
16  56.5 

h    m    8 
4-  2  32    8 

-0.7949 

0.6031 

4-.1199 

—9:4923 

9.9780 

3 

9*  Sagittarii 
B.A.C.  6658 

H 

-h  8 

-59 

16  59.5 

4-2  34  59 

-0.3376 

.6030 

4-.1202 

—96028 

i)768 

3 

6^ 

4-28 

—36 

19  25.3 

4-  465    0 

4-0.0345 

.6013 

4-.1255 

—96045 

.9766 

4 

q  Sagittarii 

^ 
^ 

-36 

-90 

7  16.3 

—  7  42    9 

—1.0924 

6936 

4-.1488 

—94364 

.1)832 

4 

B.A.a  6992 

H-16 

-65 

16  30.8 

4-  1  10  58 

— 0iW79 

6668 

4-.1648 

—9.4190 

S)&4b 

4 

(t  Capricor. 

3 

-f-16 

-^ 

16  36.6 

4-  1  16  32 

—0.2643 

6867 

4-.1649 

—9.4188 

X)845 

4 

f  *  Capricor. 

6 

-+-75 

4-52 

23  20.4 

4-  7  45    5 

4-1.2871 

6820 

4-.1753 

—9.4301 

Jd837 

5 

T*  Capricor. 
B.A  C.  7221 

5 

+75 

4-44 

0    8^ 

4-  8  31  41 

4-liM39 

6816 

4-.1761 

-9.4250 

smi 

5 

6i 

H-18 

—54 

4  58.2 

—10  49  37 

—02684 

6780 

4-.l®7 

-9.3536 

i'886 

5 

B.A.C.  7242 

6^ 

—27 

-90 

6    0.1 

—  950    4 

—1.0390 

6772 

4-.1844 

—9.3208 

i)903 

5 

8  Aqnarii 

6 

4-77 

4-19 

8  52.4 

—  7    4    2 

4-0.9858 

6750 

4-.1876 

-9.37C6 

.9877 

5 

t  Aqnarii 

^ 

-4-4'J 

-32 

13    1.9 

—  3    3  38 

4-0.1176 

.5723 

4-.1G23 

—9.3150 

.9905 

5 

17  Aqnarii 

6 

—  8 

—90 

18  50.8 

4-  2  32  43 

—0.7775 

6681 

4-.1982 

—9535^ 

.9935 

5 

19  Aqnarii 

6 

4-26 

—47 

19  49.7 

4-329  33 

—0.1525 

6675 

+.1992 

—92535 

.9929 

6 

1  Aqnarii 

H 

—16 

—90 

1  21.3 

4-849  27 

-0,9166 

6642 

+ia039 

—9.1678 

.9952 

6 

c"  Capricor. 

6 

4-81 

4-19 

4  33.7 

4-11  55    8 

4-0.9972 

.5620 

+5063 

—95268 

.9937 

6 

c*  Capricor. 

6> 

4-80 

4-51 

5    7.3 

—11  32  24 

4-1.3113 

6617 

+i»e7 

—95354 

.9935 

6 

30  Aqnarii 

4-16 

—29 

12  47.5 

—  4    8    6 

4-0.16(^8 

6569 

+5115 

—9.0969 

J99GS ; 

6 

44  Aqnarii 

6 

4-5l> 

—18 

19    6.3 

4-  1  57  52 

4-0.3761 

6535 

+5145 

—9.0239 

.9976 

6 

51  Aqnarii 

6 

4-70 

—10 

22  193 

4-6    4  37 

4-06190 

6521 

+5157 

— 8i)836 

i)980 

7 

jc  Aqnarii 

5 

4-85 

4-45 

4  39.3 

4-11  11  46 

4-1J2844 

6490 

+5174 

-8.9342 

9.9984 

7 

3  Piscinm 

G 

—10 

—90 

15  24.5 

—  2  24  13 

—0.8680 

6448 

+.2185 

—7.9783 

0.0000 

8 

X  Piflcinra 

4i 

4-90 

4-  4 

3  55.1 

4-  942    7 

4-0.7698 

6410 

+5171 

+7i)49^ 

.0000 

8 

9  Piscium 

6 

4-90 

4-15 

4    4.3 

4-  9  51     0 

4-0.9453 

6410 

+5170 

+7.8130 

O.OOCO 

8 

16  Piscium 

6 

4-90 

4-14 

8  28.2 

—  9  63  30 

4-0.8898 

6401 

+5158 

+8.3709 

9i)999 

8 

19  Piscium 

6 

4-68 

—12 

13  16.9 

—  5  14    0 

4-0.4864 

6393 

+5143 

+8je780 

.9995 

9 

d  Pisdnm 

^ 

—16 

-83 

5  49.3 

4-10  46  57 

—0.9548 

6374 

+5048 

+9.1118 

i)C63 

9 

45  Piscium 

6 

4-42 

—33 

8  17.4 

—10  49  40 

4-0.0717 

6375 

+5041 

+9.0820 

i)968 

10 

101  Piscinm 

6 

—17 

-70 

18    8.1 

—  2    3  10 

—0.9625 

6398 

+.1728 

+9.3826 

5870 

10 

104  Piscium 

6i 

4-23 

-49 

19  484 

—  026    5 

-Oi2806 

6401 

+.1708 

+9.3711 

.C877 

11 

27  Arietis 

6 

4-24 

—43 

20  22.8 

—  0  39    2 

—05484 

6449 

+J375 

+9.4684 

.9804 

12 

40  Arietis 

6 

4-48 

-23 

4  40.8 

4-  7  22  49 

4-0.1752 

6466 

+.1246 

+9.4833 

J97S9 

12 

n  Arietis 

5J 

7 

4-90 

4-39 

5    3.2 

4-  7  44  28 

4-1.1107 

6466 

+.1244 

+9.4632 

jmrn 

12 

Q^  Arietis 

4-90 

4-41 

7  41.5 

4-10  17  34 

4-1.1256 

6473 

+.1199 

+947t3 

.9802 

12 

(*  Arietis 

6 

4-74 

4-  1 

8    6.9 

4-10  41  14 

4-06265 

6473 

+.1195 

+9.4847 

js7m 

12 

^Arietis 

6 

4-90 

4-23 

8  22.6 

4-10  57  23 

4-0.8845 

6473 

+.1188 

+9.4775 

.9795 

12 

54  Arietis 

H 

4-89 

4-10 

13  576 

—  7  38  40 

4-0.6651 

6481 

+.1098 

+94CG2 

.9775 

12 

S  Arietis 

4 

4-27 

-36 

15  27.8 

—  6  11  20 

—0.1929 

6487 

+.1070 

+96172 

i)751 

12 

B.A.C.  1032 

6l 

4-  3 

—64 

19  45.8 

—  2    1  53 

—0.6243 

.5495 

+.0999 

+9.5343 

sn2T 

12 

r«ArietU 

6 

—  8 

—70 

20  38.7 

—  1  10  40 

—0.7969 

6495 

+.0982 

+96392 

.9723 

12 

65ArietU 

6 

—  8 

—70 

21  25.3 

—  025  39 

-0.7920 

6498 

+.0969 

+9.5406 

5721 

13 

13Tanri 

6k 

4-90 

4-43 

5  45.1 

4-  7  37  37 

4-1.1064 

.5509 

+.0621 

+96183 

5750 

13 

A»  Tauri 

4 

—10 

-69 

16    2.7 

—  6  25  15 

—0.8196 

6522 

+.0633 

+9.5680 

5681 

13 

A«Tanri 

6 

—  4 

-69 

16  20J2 

—  6    8  17 

—0.7276 

6523 

+.0628 

+96667 

.9683 

13 

toi'Tanri 

^ 

4-90 

4-48 

21  53.6 

—  0  45  58 

4-1.1264 

6526 

+.0522 

+96390 

5723 

13 

53Tanri 

Sh 

4-77 

4-10 

2  52.6 

4-  0  11  58 

4-06509 

6527 

+.0503 

+96506 

5707 

13 

56  Tauri 

6 

4-30 

—28 

22  56.7 

4-  0  14  57 

—0.1401 

6527 

+.0502 

+96629 

.9689 

14 

»*  Tauri 

6 

4-  3 

-58 

1  34.7 

4-  2  47  44 

-0.6042 

.5530 

H-.0450 

+96731 

.9672 

14 

jr«  Tauri 

6 

4-  9 

-50 

1  36.3 

4-  2  49  17 

—0.5006 

.5530 

+.0448 

+96714 

5675 

14 

V*  Tanri 

5 

—39 

-68 

1  59.9 

4-  3  12    8 

—1.1506 

6530 

+.0444 

+96828 

5656 

17 

(  Ckminor. 

4 

—39 

-69 

4    3.2 

4-  2  49  41 

—1.1822 

6531 

—.0926 

+96497 

.9708 

17 

B.A.C.  2432 

6J 

+61 

-6 

13  22.2 

4-11  51     3 

4-0.3661 

6370 

—.1079 

+96022 

.9769 

17 

/  Oerainor. 

6 

4-41 

—24 

21  27.8 

—  4  18  25 

4-0.0557 

6342 

—.1198 

+9.4896 

5782 

18 

1  Cancri 

6 

4-90 

4-27 

6  14.7 

4-  4  12  17 

4-0.9824 

6311 

—.1320 

+9.4444 

.9825 

18 

3Cancri 

6 

—19 

—73 

8    6.6 

4-  6    0  43 

-0.9631 

06303 

—.1345 

+94825 

9.9790 

420 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  ' 

IHE  YEAR  1863. 

Date. 

Star's  Name. 

■ 

limltisg 
ParalleU. 

Wadi- 

AtWaflhinctonUeanTfaneofCoqiaiictioD.                     1 

1 

> 

North- 
em. 

South- 
ern. 

Time  of 
6' 

JI 

T 

P' 

<t 

^ 

J^^ 

Jane  18 

5  Cancri 

6 

r 

+34 

-33^ 

h    m 
8  29.4 

h    m    e 
+  6  22  49 

—0.0699 

0.5302 

—.1351 

+9.4618 

95810 

18 

29  Cancri 

6 

-h60 

—12 

22  17.9 

—  4  13  41 

+0.3554 

.5255 

—.1523 

+9.4032 

.9856  1 

19 

B.A.C.  2872 

6J 

-h90 

+25 

0  56.8 

—  1  39  32 

+0.9884 

.5253 

-.1552 

+9.3751 

.9874 

19 

A*  Cancri 

6 

-h90 

+14 

5  49.2 

+  3    4  12 

+0.8329 

.5231 

—.1607 

+9.3575 

il684 

19 

A«  Cancri 

6 

H-90 

+36 

7  45.8 

+  4  57  22 

+1.1389 

.5226 

—.1627 

+9.3390 

571M  1 

19 

60  Cancri 

6 

+90 

+16 

12  26.7 

+  9  2&58 

?+0:8814 

;6211 

-.1675 

+9.3230 

.9902 

19 

a  Cancri 

4 

+62 

—12 

13  45.0 

+10  45  59 

+0.3949 

.5208 

—.1688 

+9.3313 

iie98  . 

19 

X  Cancri 

5 

+90 

+14 

18  36.4 

—  8  31  14 

+0.8578 

.5194 

—.1735 

+95890 

.9916 

19 

B.A.C.  3122 

6i 

+20 

-52 

19  38.9 

—  7  30  33 

-0.3223 

.5190 

—.1742 

+9.3221 

.9902 

20 

ca  Leonis 

6^ 

+84 

0 

5  29.8 

+  2    3  11 

+0.6503 

.5170 

—.1827 

+95241 

.9938 

20 

ALeonis 

6 

+15 

-60 

7  20.1 

+  3  50  20 

—0.4232 

.5167 

—.1840 

+95529 

jmm ' 

21 

14  Sextamis 

6 

+70 

—10 

1  51.3 

—  2  10  27 

+0.4995 

.5143 

-.1961 

+9X>386 

J9b74 

21 

16  Sextantis 

6 

+18 

-59 

3    9.0 

—  0  54  56 

-0.3736 

.5143 

—.1968 

+9.07.-7 

.9969 

21 

34  Sextantis 

6 

—30 

—86 

20  55.1 

—  7  39  28 

—1.1500 

.5144 

—.2042 

+8.8742 

.9988 

21 

36  Sextantis 

6 

+25 

—51 

22  15.9 

—  620  56 

-05361 

.5145 

-5046 

+8.7474 

.9993 

22 

B.A.C.  3726 

6 

+76 

—  7 

2    1.0 

—  2  42  21 

+0.5799 

.5146 

-5056 

+8.4846 

.9998 

22 

55  Leonis 

6 

+71 

-10 

3  51.1 

— 0  55  26 

+0.5136 

.5152 

—5061 

+8.4070 

9i)999 

22 

;;•  Leonis 

6 

+65 

—14 

8    2.3 

+  3    8  30 

+0.4434 

.5158 

—.2069 

+8.1062 

0.0000 

22 

p^  Leonis 

5 

+  6 

—78 

13  22.3 

+  8  19  16 

—0.5961 

.5166 

—5075 

-»-8.C6^ 

0.0000 

22 

e  Leonis 

5 

+78 

+  4 

22    1.1 

—  7  17    6 

+0.7684 

.5190 

—5079 

—8.5946 

9.9997 

23 

B.A.C.  4006 

6 

+86 

+20 

8  42.7 

+  3    5  35 

+1.0447 

.5229 

—5070 

—8.9020 

5986 

24 

q  Virginis 

6 

+82 

+23 

6    9.9 

—  0    627 

+1.0517 

.5333 

—.1998 

— 9.17f6 

.9950 

24 

/  Virpinis 

5 

—22 

—90 

8  51.0 

+  229  36 

-1.0228 

.5343 

-.1984 

— 9.10C8 

iK?G5 

24 

B.A.C.  4259 

6 

^21 

—90 

8  54.8 

+  2  33  22 

—0.9961 

.5844 

—.1984 

—9.1030 

5065 

24 

B.A.C.  4312 

6J 

+53 

-21 

14  43.0 

+  8  10  33 

+0.3075 

.5386 

—.1949 

—95220 

.9939 

24 

V  Virjnnis 

5 

—  9 

-90 

16    95 

+  9  33  58 

-0.8124 

.5395 

—.1940 

— 9J845 

.9949 

24 

a  Virginis 

6 

—  7 

-90 

22  35.7 

—  8  11  58 

-0.7686 

.5440 

—.1892 

— 954r5 

sm4 

25 

t  Virginis 
B.A.C.  4331 

5 

+16 

—57 

7  22.7 

+  0  17  43 

—0.3175 

.5506 

—.1813 

— 9.317l> 

5904 

25 

6 

+10 

-65 

11     1.3 

+  3  49    1 

—0.4323 

.5332 

—.1778 

—9.3358 

iW6 

26 

B.A.C.  4679 

6J 

—15 

—90 

0  204 

—  7  19  21 

-OiJ291 

.5623 

—.1620 

—9.3032 

5863 

26 

B.A.C.  4700 

^ 

+36 

-32 

3    6.9 

—  4  38  40 

+0.1095 

.6662 

—.1581 

—9.4312 

5836 

26 

B.A.C.  4896 

6^ 

—16 

—90 

20  24.4 

—11  58  52 

—0.7927 

5814 

—.1305 

—9.4714 

.9801 

27 

i'  Librae 

^ 

+40 

—24 

4  49.8 

—  3  52  39 

+05539 

.5883 

—.1147 

—9.5187 

5750 

27 

i«  Libra 

6 

+28 

—35 

5  16.7 

—  3  26  45 

+0.0560 

.5887 

—.1139 

—9.5155 

i)754 

27 

B.A.C.  5109 

6| 

—13 

—90 

12  59.6 

+  3  58  12 

-0.6844 

.5948 

—.0980 

—9.5171 

5751 

27 

X  Libra 

5 

—34 

—90 

16  40.8 

+  7  30  40 

-0.9979 

.5976 

—.0896 

—9.6178 

5751 

27 

X  Libra 

6 

—25 

—90 

21    7.1 

+11  46  22 

—0.8478 

.6008 

— i)799 

-9.5290 

5737 

27 

B  A.C.  5281 

6 

+13 

—47 

22  54.6 

—10  30  26 

—0.1603 

.6020 

—.0757 

—9.5461 

5714 

28 

o.»  Scorpii 

!1 

—17 

—90 

2  19.0 

—  7  14  18 

—0.6895 

.6042 

—.0678 

—9.5402 

5722 

28 

«»Scorpii 

—  6 

—72 

2  32.3 

—  7    1  30 

-0.5045 

.6046 

-.0669 

—9.5442 

5716 

'28 

B  A.C.  5395 

6 

+15 

-44 

4  56.5 

—  4  43  10 

-0.1064 

.6058 

-.0613 

— 9J5553 

5700 

28 

Of  Ophinchi 

5 

0 

-60 

11  56.8 

+  1  59  55 

—0  3520 

.6098 

—.0438 

—9.5576 

56117 

29 

B.A.C.  5758 

6 

—11 

—72 

0  42.0 

—  9  46  49 

—0.4958 

.6155 

—.0100 

—0.5616 

5691 

29 

§  Ophinchi 

5 

—36 

—90 

6  11.2 

—  4  31  32 

—0^126 

.6167 

+.0045 

—9.5536 

.9708 

29 

B.A.C.  5866 

6 

—15 

—78 

733.5 

—  3  12  40 

—0.5607 

£170 

+.0084 

-9.5604 

5fi12 

29 

B.A.C.  5954 

6 

+18 

—36 

12  44.4 

+  1  46    0 

+0.0277 

.6182 

+.C225 

—9.5703 

5677 

29 

58  Ophinchi 

5 

+10 

-46 

14  28.5 

+  3  24  44 

-O.1406 

.6182 

+.0274 

— 9J56e2 

5683 

29 

B.A.C.  6098 

6 

—22 

—90 

21  34.0 

+10  12  12 

-0.7418 

.6183 

+i)466 

—0-5490 

5709 

30 

.tt*  Sagittarii 

4 

+10 

—49 

1  40.4 

—  9  51  56 

-0.1788 

.6182 

+i)576 

—9.5561 

5699 

30 

14Sagittarii 

6 

+40 

—11 

1  50.7 

—  9  42    0 

+0.4728 

.6180 

+.0678 

—9.5688 

5679  , 

30 

15  8agittarii 

5 

—  5 

-69 

2  130 

—  9  20  43 

-0.4658 

.6180 

+.0588 

—9.64(17 

5706 

30 

16  Sagittarii 

6 

—20 

—90 

2  13.6 

-  920    7 

-0.7978 

.6180 

+X)589 

—9.5428 

5718 

30 

21  Sag:ittarii 

5 

+  1 

—62 

5  585 

—  5  45    3 

—0.3781 

.6175 

+.0686 

-9.5466 

5713 

30 

29  Sagittarii 

6 

+34 

—25 

15    0.8 

+  2  54  41 

+05168 

.6149 

+.0916 

—9.5439 

5716 

30 

V  Sa^ttarii 

6 

+69 

+11 

17  52.5 

+  5  39  15 

+0.8352 

06138 

+.0989 

—9.5510 

95706 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE   YEAR  1663. 

Date. 

Star*f  NaaM. 

1 
1 

5 
4 

I' 

limmng 
PualleU. 

WMh. 

Time  of 
6' 

At  WMhiQston  Mean  Tiino  of  Cot^onetioD. 

North- 
•ro. 

Sootli- 
ern. 

ff 

T 

P' 

V 

^D 

C^     1 

July    1 

c/Sa^Uarii 
^*  Sugittarii 
Q*  Sagittarii 
B.A.C.  6658 
^Sagittaill 

+29 
—19 
-f.6 
-+-26 
—39 

-34^ 

—90 
-61 

—38 
—90 

h    m 
1  33.3 
3    6.6 
3    9.5 
5  32.1 
17    5J 

h    .    • 
—10  59    6 

—  9  29  41 

—  9  26  52 

—  7  10    8 
+  355  25 

+0.C619 
-OiJ208 
-0.3678 
-0.0019 
—1.1262 

0.6107 
.6100 
.6100 
.6086 
.6021 

+.1173 
+.12i»5 
+.1216 
+.1261 
+.1500 

-9.5169 
—9.41)22 
—9.5027 
—9.5044 
—9.4363 

9.9751  1 
i)780 
.9768  1 
.9766 
.9832 

2 
2 
2 
2 
2 

B.A.C.  6992 
j5  Capricor. 

T*  Capricor. 
B.A  C.  7221 

f 

6 
5 
6* 

+13 
+14 
+75 
+75 
+15 

-68 
-57 
+39 
+34 

—58 

2.5.1 

2  10.8 

8  42.6 

9  29.5 
14    9.9 

—11  26  42 
—11  21  18 

—  5    4  42 

—  4  19  38 
+  0    958 

—0.3296 
—0.3163 
+15:81 
+1.1647 
—0.3312 

^965 
.5964 
.5918 
.5912 
.5880 

+.1664 
+.1666 
+.1772 
+.1784 
+.1851 

—9.4189 
—9.4188 
—9.4301 
—9.4250 
—9.3535 

.9845 
.9845  1 
.9837  ; 
.9841  1 

.9886  1 

2 
2 
2 
3 
3 

B.A  C.  7242 

8  Aquarii 
r  Aqnarii 
17  Aqaarii 
19  Aquarii 

6 
6 

P 

6 

—32 
+77 
+36 
—12 
+22 

—90 
+13 
-36 
—90 
-51 

15    9S> 
17  56.7 
21  58.1 

3  35.4 

4  32.4 

+  1     7  40 
+  3  48    9 
+  7  40  28 
—10  54  45 
—  959  50 

—1.0917 
+0.9018 
+0.0425 
—0.8441 

-05289 

.5874 
.5855 
.5826 
.5785 
.5780 

+.1864 
+.1900 
+.1949 
+5013 
+5021 

—9.3208 
-9.3705 
—9.3150 
—95351 
-95535 

.9903 
.9877 
.9905 
J)935 

.9929 

1 

3 
3 
3 
4 
4 

£  Aqaarii 
c'  Capricor. 
33  Aqaarii 
44  Aqoarii 
51  Aqaarii 

6 

-21 

+81 
+40 
+53 
+62 

—90 
+13 
—34 
—23 
—16 

9  52.9 

12  58.8 

20  55.9 

3    2.0 

6    QM 

—  4  51    7 

—  1  51  59 
+  548    5 
+11  41  18 

—  9  18  23 

-Oi)861 
+0.8954 
+0.0663 
+05741 
+0.4126 

.5745 
J5724 
.5674 
.5638 
.5621 

+5070 
+5094 
+5148 
+5178 
+5191 

—9.1677 
—95268 
— 9.0C68 
—9.0239 
-8.9835 

.9952  ' 

.9937 

.9966 

sme 

.9980 

4 
4 

5 
5 
5 

X  Aqaarii 
3  Piiciam 
X  Pisciam 
9  Piscium 
16  Piscium 

5 
6 

6 

+85 
-16 
+83 
+90 
+90 

+32 
—90 
—  3 
+  7 
+  4 

12  16.2 
22  40.9 
10  49.5 
10  58.4 
15  15.1 

—  3  23  42 
+  639  50 

—  5  35  56 

—  ;>27  20 

—  1  19    5 

+1.1631 
-0.9634 
+0.6462 
+0.8175 
+0.7621 

.5589 
.5537 

.5489 
.5487 
.5477 

+5207 
+5217 
+.2200 
+5199 
+5187 

—8.9340 
—7.9772 
+7.95C6 
+7.8164 
+8.3717 

9.9984  1 
0.0000 
.0000  1 

osmo  1 

9i>999 

5 
6 
6 
7 

8 

19  PfBciam 
d  Piscium 
45  Pisciam 
101  Pisciam 
104  Pisciam 

6 

6 
6J 

+60 
—24 
+35 
—26 
+16 

—18 
-83 
—38 
—76 
-56 

19  565 
12    5.4 
14  30.5 
23  51.9 
1  31.3 

+  3  12  61 

—  5    929 

—  2  49    2 
+  528    0 
+  7    4  11 

+05631 
—1.0641 
-0.0486 
—1.0710 
-0.3930 

.5420 
.5430 
.5425 
.5416 
.5416 

+5172 

+5078 
+5C61 
+.1735 
+.1714 

+8.4806 
+9.1119 
+9.0821 
+9.3826 
+9.3711 

.9995 
i)963  1 
.9968 
.9870 
i)877 

9 
9 
9 
9 
9 

27  Arictis 
40  Arietis 
n  Ariecis 
Q*  Arietis 
^'Ariecis 

6 
6 

7ir 

6 

+18 
+42 
+90 
+90 
-65 

—49 
—23 
+31 
+33 
—  4 

1  58J2 
10  15.7 
10  385 
13  16.5 
13  40.9 

+  643  44 

—  9  14  55 

—  8  53  13 

—  620    5 

—  556  25 

—0.3507 
+0.0762 
+1.0095 
+1.0264 
+0.4290 

.5441 
.5450 
.5454 
.5456 
.5459 

+.1380 
+.1254 
+.1246 
+.1205 
+.1196 

+9.4684 
+9.4833 
+9.4632 
+9.4703 
+9.4847 

.9804  1 
.9789  1 
i)808  ' 
.9802  i 

i)788 

9 

9 

9 

10 

10 

H*  Arietis 
54  Arietis 
S  Arietifi 
B.A.C.  1032 
T*  Arietis 

6 
4 
6 

+90 
+77 
+22 
—  3 
—14 

+16 
+  4 
-42 
—70 
—70 

13  57.6 
19  33.1 
21    3.5 

1  22.1 

2  155 

—  5  40  15 

—  0  15  47 
+  1  11  41 
+  5  21  47 
+  6  13    9 

+0.7865 
+0.5718 
-0.2841 
—0.7114 
-0.8333 

.5459 
.5466 
.546$) 
.5474 
.5474 

+.1192 
+.11C0 
+.1076 
+.1002 
+.0986 

+9.4775 
+9.4962 
+9.5172 
+9.5343 
+9.5392 

.9795  i 

.9775 

.9751 

i)729 

.9723 

10 
10 
10 
11 
11 

65ArietiB 
13  Taari 
A»Taari 
o.«  Taari 
53  Taari 

4 

5 

—13 
+i)0 
—15 
+90 
+71 

—70 
+37 
-69 
-42 
+  6 

3    1.9 
11  23.4 
21  43.9 

3  36.7 

4  36.0 

+  6  58  17 
—  8  56  40 
+  1     3  19 
+  644  28 
+  741  45 

-0.8776 
+1X)252 
-0.81»17 
+1.0600 
+0.4854 

.5475 

.5487 
5497 
i>5C2 
.5503 

+.0974 
+.C824 
+.C637 
+.0527 
+.0508 

+9.5405 
+9.5183 
+9.5680 
+9.5390 
+95506 

.9721 
.9750 
.9681 
.9723 
il707 

11 
11 
11 
11 
11 

56  Taari 
«»  Taari 
«•  Taari 
v^Tauri 
r  Taari 

6^ 
5 
6 
5 

4* 

+26 

0 

+  6 

-48 
—38 

-31 

—64 
—55 
-68 

-68 

4  40.0 
7  18.9 
7  2i)J5 
7  44.3 
16    8.1 

+  7  45  44 
+10  19  21 
+10  20  54 
+10  43  55 
—  6    7    2 

—05058 
-0.6674 
—0.6640 
—15229 
—1.1540 

.5503 
.5504 
.5504 
.5504 
.5504 

+.0507 
+.0463 
+.0459 
+.0450 
+.0311 

+95629 
+95731 
+9.5714 
+95828 
+95863 

.r689 
.€672 
.9675 
.9656 
.9650 

12 
12 
12 
12 
12 

1  Taari 
105  Taari 
n  Taari 
oTauri 
t  Tauri 

5 
6 
6 
6 
.3i: 

+71 
+62 
+33 
+40 
+90 

+10 
+  4 
—20 
—14 

+28 

0  50.8 

3    5.6 

8  21.9 

12  16.1 

16  58.0 

+  3  16  24 
+  5  26  44 
+10  32  35 

-  940  58 

—  5    8  18 

+0.4899 
+0.3696 
—0.0905 
+0.0367 
+0.8151 

.5504 
.5502 
.5501 
.5498 
0.5492 

+.0124 
+.0082 
-.0022 
—.0094 

-.0184 

+95619 
+9.5645 
+95726 
+9.5701 
+95554 

.9690 
i)686 
.9673 
.9677 
9.9700 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF     i 

PLANETS  AND  STARS  BY  THE  MOON,  FOR 

THE  TEAR  1863. 

1 

D»te. 

8Car*f  Name. 

6 

Umltisg 
PvBUeU. 

Warii- 

Time  of 
6' 

▲tWaflhinfton  Mean  Time  of  Go^Jonetioo.                    !| 

North- 
em. 

South- 
ern. 

ff 

r 

P' 

9' 

•in) 

cJ?^ 

July  12 
13 
13 
13 
13 

B.A.C.  ia35 
141  Tauri 
B.A.C.  1970 

15  Geminor. 

16  ^minor. 

H.98 
—23 
—19 
+42 
H-63 

4-3/ 
-68 
—68 
—17 
0 

h    m 

22    0.0 

4  13.3 

7  55.6 

16  37.3 

16  42.6 

h    m    • 

—  0  16  12 
4-  5  44  52 
4-  9  19  56 

—  6  15  18 

—  6  10  10 

4-0.9636 
-0.9938 
-0.9480 
4-0.0681 
4-0.3916 

0.5485 
.5477 
.5469 
.5449 
.5449 

—.0278 
—.0393 
-.0461 
—.0620 
—.0622 

4-95507 
4-95809 
4-95775 
4-95518 
4-95458 

9.9707  , 
Sf650 
.9665 
.9705 
.9714 

13 
16 
17 
17 
17 

IT  Geminor. 
a  Caocri 
jc  Cancri 
B.A.C.  3132 
tt>  Leonid 

4 

4 
5 

f 

-♦-90 
-+-70 
-+-90 
-^26 
-h90 

4-15 
—  7 
4-21 
—46 
4-  7 

17  12.0 
19  40.1 

0  30.6 

1  32.9 
11  22.4 

—  5  41  39 

—  5  31  34 

—  0  49  31 
4-  0  10  56 
4-  9  43  10 

4-0.6708 
4-0.4923 
4-0.9620 
-Oi2180 
4-0.7686 

.5449 
.5226 
.5214 
.5211 
.5187 

-.0629 
—.0683 
-.0728 
—.0737 
—.0820 

4-95401 
4-9.3313 
4-95890 
4-9.3220 
4-95241 

5722 

i»89e 

i)916  1 
5902  1 
5938  1 

17 
18 
18 
18 
19 

ALeonu 
n  Leonifl 
14  Sextantis 
16  Sextantis 
34  SextantU 

6 
5 
6 
6 
6 

-+4J1 
—57 
-^83 
4-25 

—18 

—52 
-82 
—  2 

—50 
—86 

13  12.4 
4  10.8 
7  42.5 
9    0.3 
2  48.5 

4-11  30    4 
4-  2    2  31 
4-  5  28    9 
4-  6  43-44 
4-  0    1  20 

-0.3040 
—1.3409 
4-0.6436 
— 0i»12 
—0.9929 

.6186 
.5162 
.6157 
.6157 
.5146 

—.0834 
—.1935 
—.1955 
—.1961 
—5033 

4-95529 
4-9.1795 
4-9.0387 

4-9.0758 
4-8^43 

5929  i 
5950  I 
5974  ' 
5969 

i«88| 

19 
19 
19 
19 

19 

36  Sextands 
B.A.C  3726 
55  Leonis 
p*  Leonis 

6 
6 
6 
6 
5 

-^34 

-^90 

-4-87 
4-80 
4-15 

—42 
4-  3 

—  1 

—  5 
-64 

4    9.7 

7  55.7 

9  46.3 

13  59.1 

19  21.7 

4-  1  20  14 
4-4  69  49 
4-  6  47  15 
4-10  52  44 
—  753  52 

-0.0738 
4-0.7501 
4-0.6853 
4-0.6184 
—0.4239 

.5147 
.5149 
.5149 
.5152 
.5161 

—5037 
—5046 
-5051 

—.2058 
-5C64 

4-8.7474 
4-84848 
+8.4071 
4-8.1064 
4-8.1048 

5993 

5998 

95999 

O.OOOO 

0.0000 

20 
20 
21 
21 
21 

e  Leonis 
B.A.C.  4006 
q  Virginig 
/  Vircinis 
B.A.C.  4259 

5 
6 
6 
5 
6 

4-88 
4-86 
4-82 
—10 
—  9 

4-16 
4-40 
4-42 
—90 
—90 

4    5.3 

14  54.7 
12  44.0 

15  28.5 
15  32.5 

4-  0  34  36 
4-11    5    1 
4-  8  15  14 
4-10  54  42 
4-10  58  32 

4-0.9559 
4-1.2411 
4-liK>75 
-0.8389 
-0.8119 

.5174 
.5199 
.5284 
.5298 
i>298 

-5065 
-5062 
—.1977 

— .ir6i 

—.1961 

-8X945 
—8.9019 
—9.1796 
—9.1008 
—9.1029 

95997 

i)950  i 

5965 

5965 

21 
21 
22 
22 
22 

B  A.C.  4312 

V  Virigfinis 
a  Virgin  is 
'50  Virginis 
t  Virginis 

f 

6 
6 
5 

4-67 
4-  2 
4-  3 
—38 
4-27 

—10 
-81 
-77 
—90 
—45 

21  28.4 

22  56.6 

5  32.5 

6  26.8 
14  33.6 

—  7  16  30 

—  5  51     1 
4-  0  32  27 
4-  1  25    3 
4-  9  16  16 

4-0.5070 
-0.6266 
—0.5830 
— M855 
-0.1287 

.5330 
.5336 
.5374 
.5380 
.5430 

—.1926 
—.1917 
—.1868 
—.1860 
—.1790 

—95220 
-9.1845 
—954(2 
-95222 
—9.3179 

5939 
5949 
5934 
5939 
5904 

22 
23 
23 
24 
24 

B.A.C.  4531 
B.A.C  4679 
B.A.C.  4700 
B.A.C.  4896 
i>  Libra 

6 
Si 

4 
6 

4i 

4-20 

—  4 

4-47 

—  7 
4-50 

—52 
-86 
—22 

-85 
—14 

18  18.4 
8    1.6 

10  53.4 
4  45.1 

13  27.6 

—11    6  15 
4-  2    9  34 
4-  4  55  31 
—  1  50  22 
4-633    0 

—0.2463 
—0.6552 
4-05950 
—0.6342 
4-0.4203 

.5455 
5550 
5574 
5712 
5778 

— .ITcS 
—.1597 
—.1560 
—.1290 
—.1135 

-9.3358 
—9.3931 
—9.4312 
—94714 
—95187 

58r6 
i^863 

i^836 
5801 
5750 

24 
24 
25 
25 
25 

•«  Libra 
B  AC.  5109 
41  Libra) 
X  Libne 
B  A.a  5281 

f 

5 
6 

4-38 
—  5 
—46 
—25 
4-21 

—26 
—75 

—90 
—90 
—39 

13  55.4 
21  53.9 

0  28.4 

1  42.5 

8  es 

4-659  46 

—  9  19  31 

—  6  50  59 

—  5  39  39 
4-  0  31  30 

4-0.2186 
-0.5411 
-1.1437 
-0.8632 
—0.0210 

5782 
5842 
5865 
5875 
5017 

—.1127 
—.0972 
—.0917 
-.0891 
—.0755 

—95155 
—95171 
— 9501^3 
— 9517W 
—95461 

5754 
5751 
5761 
5751 
5714 

25 
25 
25 
25 
26 

w*  Scorpii 
«.•«  Scorpii 
B  A.C.  5395 
w  Ophittchi 
B.A.C.  5758 

5 
6 

—  9 
4-  1 
4-22 
4-  6 

—  5 

-78 
-62 
—36 
-52 
-64 

11  39.6 
11  53.4 
14  225 
21  35.4 
10  42.2 

4-  3  54  19 
4-  4    7  32 
4-  6  30  28 
—10  33  30 
4-  2    1  27 

—05620 
—0.3748 
4-0.0258 
—0.2326 
—0.3^64 

5940 
.5943 
59G2 
.6003 
.6070 

—.0673 
— .C670 
-.0611 
—.0439 
—.0111 

-95401 
— 9.'i442 
—95553 
—95576 
—95616 

57« 
5716 
5700 
i«07 
5691 

26 
26 
26 
27 
27 

I  Ophiachi 
B.A.C.  5866 
B.A.C.  5954 
58  Ophinchi 
B.A.C.  6396 

5 
6 
6 
5 
6 

—31 
—10 
4-23 
4-14 
—18 

—90 

16  19.7 

17  44  0 
23    1.9 

0  48.7 
8    2.3 

4-  725    4 
4-846  54 
—10    9  17 

—  8  27  16 

-  1  31  24 

-0.8262 
—0.4724 
4-0.1132 
—0.0599 
—0.6769 

.6088 
.6094 
.6106 
.6114 
.6123 

4-.0029 
4-.0C68 
4-.C204 
4-.0254 
4-.0440 

-95536 
—95604 
—95703 
-95662 
—95490 

571*2 
5692 
5677 
5683 
5709 

27 
27 
27 
27 
27 

^*  Sagittarii 

14  Sagittarii 

15  SagitUrii 

16  Sagittarii 
21  Sagittarii 

4 
6 

I 

5 

4-13 
4-53 
—  2 
—21 

4-  3l 

-45 
—  7 

-64 
—90 

-58 

12  129 
12  23.4 
12  46.0 
12  46.6 
16  346 

4-  228  44 

4-  2  38  48 
4-  3    0  28 
4-314 
4-  6  39  34 

-0.1174 
4-0.5387 
—0.4076 
-0.7430 
—0.3256 

.6126 
.6128 
.6126 
.6126 
0.6124 

4-0649 
4-.0657 
4-.0565 
4-.0567 
4-.0665 

-95561 
—95688 
—95497 
-95428 
-9.5466 

5699 
5679 
5708 
5718 
95713 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCl>^   >TIONS 

OF 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR  lt?C3.                      1 

4 

UmiUog 
PaxalleU. 

Warti- 

1SZ 

Dftte. 

Star's  Name. 

s 

1 

I 

North- 
•ro. 

Sooth- 
•rn. 

Time  of 
6^ 

ff 

T 

P' 

^ 

ir5> 

coi  i) 

Jal7  27 

B.A.C.  6336 

n 

+65 

+15 

h    m 
21  16.6 

h    m    B 
+11     9  52 

+0.8962 

0.6124 

+.0782 

-95642 

9.9687 

27 

B.A.C.  6347 

4-59 

—  5 

21  39.7 

+11  31  58 

+0i>8e2 

.6123 

+.0794 

—95575 

.9697 

2a 

29  Sa^ttarii 

6 

-♦-37 

—23 

1  43.8 

—  8  34    2 

+0.2555 

.6119 

+.0895 

-95439 

sme 

2d 

^Sagittarii 

6 

-4-69 

+13 

4  37.2 

-  5  47  52 

+0.8710 

.6114 

+.0968 

—9.5510 

S)7Q6 

26 

B  AC.  6536 

6* 

-^24 

-39 

8  47.3 

—  1  48    5 

—0.0115 

.6102 

+.1067 

-95235 

S)743 

f^ 

<f  Sagittarii 

5 

+30 

—33 

12  20.9 

+  1  36  44 

+0.0798 

.6101 

+.1147 

—95169 

.9751 

28 

Q^  Sagittarii 

4 

—19 

—90 

13  54.6 

+  3    634 

—0.8079 

.6090 

+.1186 

—9.4923 

.9780 

2d 

P*  Sttgittarii 
B.a7c.  6658 

H 

H-  7 

-60 

13  57.6 

+  3    925 

—0.3543 

.6095 

+.1186 

—95028 

JQ768 

28 

? 

-4-26 

-37 

16  20.7 

+  5  26  40 

+0.00T9 

.6079 

+.1237 

-95045 

.9766 

29 

g  Sagictarii 

H 

—40 

—90 

3  54.1 

—  7  28    4 

-1.1389 

.6035 

+.1483 

—9.6363 

.9832 

29 

/f  Capricor. 

3 

H-12 

-59 

12  56.0 

+  I  12    9 

-0.3477 

.5992 

+.1653 

-9.4188 

.9645 

29 

r*  Capricor 

6 

-1-75 

+34 

19  24.1 

+  725    0 

+1.1574 

.5955 

+.1764 

—9.4201 

Sf837 

29 

T*  Capricor. 
B.A  C.  7242 

5 

+75 

+30 

20  10.5 

+  8    9  35 

+1.1122 

.5954 

+.1774 

—9.4250 

.9841 

30 

6 

—36 

-90 

1  46.7 

—10  27  22 

-1.1442 

.5922 

+.1861 

-9.3208 

.9903 

30 

8  Aqaarii 

6 

+77 

+  9 

4  31.0 

—  7  49  19 

+0.8316 

.5905 

+.1899 

—9.3705 

.9877 

30 

V  Aqoarii 

4i 

+32 

—40 

8  28.6 

—  4    0  54 

—0.0307 

.5882 

+.1950 

—9.3150 

.9905 

30 

17  Aquarii 

6 

—17 

-90 

13  59.8 

+  1  17  47 

—0.9220 

.5852 

+.2014 

—9,2351 

.9935 

30 

19  Aquarii 

6 

+18 

—56 

14  55.7 

+  2  11  36 

-0.3135 

5849 

+.2024 

—95535 

.9929 

30 

1  Aquarii 

^ 

—27 

—90 

20    9.6 

+  7  13  47 

-1.0742 

.5817 

+i2076 

—9.1677 

.9952 

30 

c*  Capricor. 

6 

+81 

+  5 

23  11.5 

+10    8  54 

+0.7839 

.5798 

+.2104 

—95267 

.9937 

30 

c*  Capricor 

n 

+80 

+26 

23  43.2 

+10  39  28 

+1.0889 

5796 

+5109 

-95353 

.9935 

31 

30  Aquarii 

+33 

-41 

6  57.3 

—  6  22  23 

—0.0524 

5756 

+.2161 

— 9.0D68 

.9S66 

31 

44  Aquarii 

6 

+45 

—30 

12  53.9 

—  0  38  44 

+0.1413 

5725 

+J2195 

— 9.C239 

.9976 

31 

51  Aquarii 

6 

+53 

—23 

15  55.6 

+  2  16  2!) 

+0^2726 

5712 

+i2208 

—8.9835 

.9980 

31 

X  Aquarii 

5 

+85 

+19 

21  52.6 

+  8    0  46 

+1.0021 

5681 

+i2227 

-8.9340 

9.9984 

Aof.    1 

3Pi»dum 

6 

—28 

—90 

7  58.8 

—  6  14  18 

—1.1130 

5635 

+J2241 

-7.9762 

0.0000 

1 

B.A.C.  6152 

St 

+90 

+26 

18  12.5 

+  3  38  13 

+1.0877 

.5595 

+5231 

—7.8997 

.0000 

I 

X  Piscium 

-4-66 

—13 

19  44.7 

+  5    7  13 

+0.4563 

5590 

+5227 

+7.9518 

.0000 

1 

9  Piscium 

6 

-h81 

—  4 

19  53.5 

+  5  15  43 

+0.6267 

5589 

+5226 

+7.8173 

.0000 

1 

15  Piscium 

6J 

+90 

+43 

23  36.7 

+  8  51  17 

+liJ671 

5576 

+5215 

+7.9920 

0.0000 

2 

16  Piscium 

6 

+75 

—  7 

0    1.8 

+  9  15  29 

+0.5644 

5576 

+.2214 

+8.3721 

9.9999 

2 

19  Piscium 

6 

+47 

-29 

4  34.0 

—10  21  29 

+0.1656 

5559 

+5196 

+8.6786 

.9995 

2 

22  Piscium 

6 

+90 

+46 

7    5.9 

—  7  54  43 

+liW74 

5553 

+5185 

+8.5795 

.9997 

2 

d  Piscium 

5J 

—42 

-83 

20  12.8 

+  4  45  40 

— Ii2575 

5525 

+5106 

+9.1120 

.9963 

2 

45  Piscium 

6 

+24 

—51 

22  33.4 

+  7    1  35 

— Oi2589 

5518 

+5087 

+9.0822 

.9966 

3 

51  Piscium 

6* 

+90 

+32 

1  38.9 

+10    0  56 

+1.1374 

5512 

+5062 

+9.0339 

.9975 

4 

101  Piscium 

6 

-50 

—76 

6  59.0 

—  9  37  16 

—1.2859 

5487 

+.1756 

+9.3827 

.9870 

4 

104  Piscium 

% 

+  4 

—71 

8  36.0 

—  8    3  33 

-0.6167 

5485 

+.1733 

+9.3712 

.9877 

5 

27Arieti8 

+  6 

—64 

8  32.5 

—  854  24 

—0.5750 

5487 

+.1394 

+9.4684 

.9804 

5 

40  ArietU 

6 

+29 

-45 

16  42.1 

—  111 

—0.1496 

5490 

+.1263 

+9.4833 

.9769 

5 

TT  Arietis 

n 

+90 

-15 

17    4J2 

—  0  39  40 

+0.7754 

5490 

+.1259 

+9.4633 

.9806 

5 

9*  Arietis 

+90 

+17 

19  405 

+  1  51  11 

+0.7936 

5494 

+.1215 

+9.4704 

.9802  \ 

5 

^«  Arietis 

6 

+50 

-16 

20    4.4 

+  2  14  31 

+0i»16 

5494 

+.1210 

+9.4848 

.9788 

5 

(^'Arietis 

6 

+76 

+  3 

20  20.9 

+  2  30  28 

+0.5560 

5494 

+.1205 

+9.4776 

.9795 

6 

53  ArietiB 

6 

+90 

+64 

1  27.5 

+  726  58 

+1.2885 

5495 

+.1118 

+9.4746 

.9798 

6 

54  Arietis 

^ 

+59 

—  7 

1  51.9 

+  750  28 

+0.3460 

5495 

+.1112 

+9.4962 

.9775 

6 

a  Arietis 

4 

+10 

-66 

3  21.3 

+  9  16  55 

—0.5018 

.5497 

+.1087 

+95173 

i)751 

6 

B  A.C.  1032 

^ 

-16 

—70 

7  37.0 

—10  35  52 

-0.9237 

.5498 

+.1012 

+9.5343 

.9729 

6 

T«  ArietU 

6 

-31 

—70 

8  29.5 

—  945    6 

-1.0940 

.5499 

+.0996 

+95315 

.9723 

6 

65  Arietis 

6 

—30 

—70 

9  15.7 

—  9    023 

-1.0879 

5499 

+.0984 

+9.54C6 

.9721 

6 

13Tauri 

% 

+90 

+22 

17  327 

—  0  59  55 

+0.8072 

5502 

+.0835 

+9.5184 

.9750 

7 

A«  Tauri 

—31 

-69 

3  49.0 

+  8  55  55 

—1.0894 

5504 

+.0646 

+9.5680 

.9681 

7 

A*  Tauri 

6 

—23 

-^ 

4    6.6 

+  9  12  53 

-0.9977 

5504 

+.0642 

+9.5667 

.1^683 

7 

««  Tauri 

3 

+90 

+28 

9  40.21—  9  24-38 

+0.a572 

55041 +.0537 

+9.5390 

.9723 

7 

53Tanri 

+66 

—  5 

10  39.2 

1-  827  33 

+0.2862 

05505 

1  +.0519 

+9.5506 

9.9707 
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ELEMENTS  FOR  FACILITATINO  THE  CALCULATION  OF  OCCULTATIONS 

OF     i 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR  1863. 

1 

TJtntdng 

PanlMfl. 

Waiih- 

Thneof 
6' 

At  WMhington  Mean  Tine  of  Go^Jooctkni. 

Date. 

Star's  Name. 

North- 
ern. 

South- 

WD. 

ff 

r 

y 

^ 

J^ 

J^o. 

f 

r 

h    m 

h    m    s 

Aa«.    7 

56Tauri 

6^ 

-1-15 

—44 

10  43.3 

—  823  37 

-0.4016 

0.5605 

4-.0518 

4-9.5G29 

VJsjjt^ 

7 

X*  Taori 

fy 

—13 

-68 

13  21.5 

—  6  50  42 

-0.8586 

.6603 

4-.0470 

4-9.5731 

JX72 

7 

*•  Tauri 

^ 

^ 

-68 

13  23.1 

—  6  49    5 

-0.7556 

.6503 

4-.04e6 

4-9.6714 

.9675 

H 

t  Taari 

5 

4-  1 

6  51.5 

4-11    4  30 

4-0.3143 

.5495 

+.0136 

4-9^5619 

i?690 

8 

105  Taori 

6 

-^50 

—  5 

9    6^ 

—10  46  15 

4-0.1970 

^94 

4-.0094 

4-9X645 

i)686 

8 

n  Tauri 

6 

-^23 

—30 

14  22.6 

—  5  39  18 

-OJ2549 

^88 

-.0008 

4-95796 

.^' 

8 

oTanri 

6 

H-31 

-23 

18  16.9 

—  1  52  46 

-0.1228 

.5484 

-.0080 

4-95701 

.9677 

8 

C  Tauri 

St 

-h90 

4-19 

22  59.1 

4-  2  40  15 

4-0.6600 

^78 

-.0168 

4-95654 

.9700 

9 

B.A.C.  1835 

-h90 

4-28 

4    1.4 

4-  7  32  ^ 

4-0.8155 

.6469 

-.0262 

4-95507 

sm . 

9 

141  Tauri 

6 

-36 

-68 

10  15^ 

—10  25  33 

-1.1296 

.6460 

-i>378 

4-95909 

.9^ 

9 

B.A.C.  1970 

6J 

—30 

-68 

13  58.1 

—  650    8 

—1.0784 

.6455 

-.0446 

4-95775 

.96^ 

9 

15  Geminor. 

6 

4-35 

—24 

22  40.6 

4-  1  35  30 

-0.0502 

.6438 

—.0602 

4-95518 

.9705 

9 

16  Geminor. 

6 

4-55 

-6 

22  46.1 

4-  1  40  45 

4-0iJ731 

.6437 

—.0603 

4-95468 

.9714 

9 

p  Geminor. 

4 

-4-77 

4-  9 

23  15.6 

4-  2    9  19 

4-0.5527 

.6434 

—.0610 

4-95401 

5722 

10 

C  Geminor. 

4 

—51 

-SQ 

16    9J6 

—  5  28  51 

— Iii50e 

.6396 

—.0939 

4-95497 

.9708 

11 

B.A.C.  2432 

6i 

-^58 

—  8 

1  29.3 

4-  333    2 

4-0.3261 

.5370 

—.1046 

4-95022 

.9769 

11 

/Geminor. 

6 

-MO 

-^ 

9  34.5 

4-11  23  11 

4-0.0414 

.6349 

-.1169 

4-9.4806 

.9782 

11 

p  Geminor. 

5J 

-63 

—71 

12  46.2 

—  9  31  16 

-1.3029 

.6343 

—.1215 

4-9.5092 

.9761 

11 

1  Cancri 

6 

-4-90 

4-29 

18  20.0 

-4    732 

4-0.9963 

.6326 

—.1291 

4-9.4444 

.9Ha5 

11 

3Cancri 

6 

—17 

—73 

20  11.5 

—  2  19  29 

-0.9423 

.6321 

—.1317 

4-9.4821 

.9790 

11 

5  Cancri 

6 

4-35 

—31 

20  34.3 

—  1  57  25 

-0.0480 

.6320 

—.1323 

4-9.4617 

.9610 

12 

B.A.C.  2731 

6J 

—51 

-73 

0  49.8 

4-  2  10  20 

—1.2723 

.5308 

—.1379 

4-9.4760 

.97n6 

15 

34  Sextantis 

6^ 

—  9 

-86 

8  25.0 

4-  7  25  17 

—0.8533 

.6181 

— iJ028 

4-8.8744 

J99^ 

15 

36  Sextanris 

6 

4-41 

—34 

9  46.6 

4-8  43  33 

4-0.0678 

.6181 

-jao3i 

4-8.7474 

.9993 

15 

B.A.C.  3726 

6 

4-90 

—13 

13  30.1 

—11  38  30 

4-0.8984 

.6182 

—.2041 

4-8.4848 

QCMfi 

15 

55Leoni8 

6 

4-90 

4-  9 

15  19.9 

—  9  51  58 

4-0.8373 

.6184 

—.2044 

4-8.4072 

9.9999 

15 

;/*  Leonifl 

6 

4-90 

4-6 

19  30.8 

—  5  48    8 

4-0.7785 

.6186 

—.2051 

4-8.1068 

0.0000 

16 

;/*  Leonis 

5 

4-24 

-52 

0  51.5 

—  0  36  46 

— 0iJ555 

.6190 

-iJ068 

4-a0708 

0.0000 

16 

«Leoni8 

5 

4-88 

4-30 

9  32.3 

4-  7  48  54 

4-1.1421 

.6202 

— iioeo 

—85944 

9.9097 

17 

Vbn  U8 

—  2 

--^ 

13  11.8 

4-10  39  21 

-0.6821 

.6080 

—.1896 

—9.0023 

.9978 

17 

/  Virdnis 
B.A.C.  4259 

5 

4-  3 

—79 

20  53.2 

—  5  63  13 

-0.6078 

.6303 

—.1964 

—9.1007 

3963 

17 

6 

4-  5 

—75 

20  57i2 

—  5  49  22 

— Oi>8(.7 

.6304 

—.1962 

— 9.1(,29 

iwes 

18 

B.A.C.  4312 

6i 

4-78 

4-  4 

2  54.7 

—  0    2  52 

4-0.7496 

.5327 

—.1915 

— 9J2219 

iia39 

18 

iff  Virfrinis 

5 

4-14 

—61 

4  23.4 

4-  1  23    7 

-0.3875 

5335 

—.1904 

—9.1845 

i»49 

18 

g  Virgmis 

6 

4-16 

—58 

11    2.0 

4-  7  49  21 

—0.3388 

.5365 

—.1856 

— 9iM02 

.9934 

18 

50  Virginia 

6 

—19 

—90 

11  66.7 

4-  8  42  19 

-0.9443 

.6370 

—.1849 

—9.2222 

JXGB 

18 

1  Vimnis 
B.A.C.  4531 

5 

4-40 

-81 

20   a2 

—  7  21  46 

4-0.1242 

.6412 

—.1776 

—9.3178 

.9904 

18 

6 

4-33 

-37 

23  55.6 

—  3  41  41 

4-0.0078 

.6434 

—.1739 

—9.3357 

i»96 

19 

B.A.C.  4679 

n 

4-  9 

-63 

13  51.0 

4-946  25 

—0.4007 

.6514 

—.1581 

—9.3931 

i«3 

19 

B.A.C.  4700 

4-65 

—  7 

16  45.8 

—11  24  37 

4-0.6695 

.6531 

—.1543 

—9.4312 

ite36 

20 

B.A.C.  4896 

6 

4-  7 

-68 

11    0.7 

4-  6  12  44 

-0.3810 

.6648 

—.1275 

—9.4714 

SdOl 

20 

i' Libra 

H 

4-69 

4-  1 

19  56.9 

—  9  10  10 

4-0.6828 

.5706 

—.1124 

-95187 

.9750 

20 

I'libne 

6 

4-54 

—11 

20  25.4 

—  8  42  38 

4-0.4787 

.6708 

—.1113 

—95155 

S7b4 

21 

B  AC.  5109 

6| 

4-  8 

-56 

4  37.8 

—  0  48    8 

-0.2954 

.5764 

—.0960 

—95171 

il75l 

21 

41  LibrsD 

6 

—28 

—90 

7  16.9 

4-  1  45    9 

— OiK)84 

.5777 

—.0910 

-95092 

.9761 

21 

jcLibrflB 

5 

—11 

—84 

8  33.4 

4-268  46 

-0.6249 

.6786 

-.0883 

—95178 

.9751 

21 

aLihne 

6 

—  4 

-70 

13  17.1 

4-  7  31  56 

—0.4793 

.5804 

—.0788 

-9.5290 

J9737 

21 

B.A.C.  5281 

6 

4-35 

-25 

15  11.7 

4-  0  22  13 

4-0.2247 

.5826 

—.0749 

-9.5461 

.9714 

21 

/*»  Scorpii 

2 

-53 

-90 

18  17.0 

-11  39  29 

—1.1817 

.5844 

—.0683 

—95220 

.9745 

21 

/f^ScoipU 

H 

—53 

-90 

18  17.1 

—11  39  22 

—1.1849 

JbS44 

—.0683 

—95219 

.9746 

21 

««  Scorpii 

n 

4-  4 

—58 

18  49.6 

— ir  8   1 

-0.3276 

.5848 

-.0669 

—9.5401 

jarm 

21 

«•  Scorpii 

4-14 

—46 

19    3.8 

-10  54  22 

-0.1376 

.5855 

— .C666 

—95442 

.9716 

21 

B  A.C.  5395 

6 

4-36 

—22 

21  37.6 

—  826  28 

4-05664 

.5863 

—.0609 

—95553 

S7U0 

22 

01  Ophiuclii 

5 

4-19 

-38 

5    5.7 

—  1  15  30 

—0.0029 

.5901 

—.0443 

— 95'>76 

j&an 

22 

B.A.C.  5758 

6 

-4-  6 

—49 

18  40.5 

4-11  47  28 

—0.1857 

0.5959 

-.0123 

—95616 

9i»a>i 

/ 
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SLEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OP 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1863. 

5 

PanlMfl. 

Time  of 
6- 

▲iWaahfa«lon 

Mean  Tfaue  of  Oot^onotioD. 

IMi. 

8tW>iNMM. 

North- 
am. 

Soolh- 
em. 

JT 

T 

y 

^ 

J5f5> 

ooeZ) 

Aug.  33 

1  Ophinchi 

-1§ 

-86'' 

h    m 
0  30.1 

h   m    1 
—  6  36  46 

-0.6294 

0.5960 

+.0019 

-95536 

9.9702 

23 

B.A.C.  5866 

6 

-f-  1 

—56 

1  57.5 

—  5  12  46 

—05724 

.5983 

+.0051 

—95604 

.9692 

23 

B.A.C.  5954 

6 

-h35 

—20 

7  26.8 

+  0    328 

4-0.3154 

.6996 

+.0189 

-95703 

.9677 

23 

58  Ophinchi 

5 

-f-25 

-30 

9  17.1 

+  1  49  21 

+0.1370 

.5998 

+.0233 

—95662 

.9683 

23 

B.A.C.  6061 

6i 

-36 

—00 

15  45.9 

+  8    2  30 

—^.9617 

.6016 

+.0392 

—95408 

.9721 

23 

B.A.C.  6096 

6 

—  8 

—72 

16  46.4 

+  9    036 

-0.5018 

.6017 

+.0419 

—95490 

.9709 

23 

^'Sagtttarii 

4 

+22 

—34 

21    5.7 

—10  60  28 

4-0.0596 

.6020 

+.0526 

—95561 

.9699 

23 

14Sagittarii 

6 

H-68 

+  4 

21  16.6 

—10  40    3 

+0.7252 

.6020 

+.0627 

—95688 

.9679 

23 

15  8«iittarii 

5 

H-  7 

—52 

21  40.0 

—10  17  36 

-05359 

.6021 

+.0538 

-95497 

.9708 

23 

16Sagittani 

6 

—11 

—80 

21  40.6 

—10  16  58 

-0.6764 

.6021 

+.0538 

—95428 

.9718 

24 

21Swttarii 
B.A.C.  6386 

5 

-fl2 

—47 

1  36.4 

—  6  30  41 

-0.1597 

.6021 

+X)636 

—95466 

.9713 

24 

% 

H-69 

+29 

6  27.8 

—  1  51     1 

+1.0718 

.6024 

+.0751 

—95642 

.9687 

24 

B.A.C.  6347 

H^ 

+  6 

6  51.6 

—  1  28  11 

+0.7563 

.6023 

+.0760 

-95575 

.9697 

24 

29SagiUarii 

6 

-1-47 

—14 

11     3.5 

+  2  33  40 

+0.4128 

.6020 

+i)863 

—95439 

.9714 

24 

e^Sagittarii 

6 

+69 

+26 

14    2.3 

+  5  26  12 

+1.0311 

.6019 

+J)929 

-9.5510 

.9706 

24 

B  AC.  6536 

6J 

-^31 

—30 

18  20.0 

+  932  38 

4-0.1276 

.6012 

+.1027 

—95235 

.9743 

24 

c/S«gitUrii 

5 

H-37 

-26 

21  59.9 

-10  56  15 

+05122 

.6006 

+.1111 

-95169 

.9751 

24 

e^SagHtarii 

4 

—12 

—90 

23  365 

—  9  23  48 

-0.6899 

.6003 

+.1147 

—9.4922 

.9780 

24 

o*SagiUarii 
kA^.6658 

5i 

-fl3 

—62 

23  39J2 

—  9  20  55 

-05308 

.6003 

+.114^ 

—95027 

.9768 

25 

6 

-f-33 

—30 

2    6J 

—  6  59  44 

+0.1305 

.6997 

+.1196 

—95044 

.9766 

25 

oSagHtarii 

n 

—34 

—90 

13  57.0 

+  4  22  52 

—1.0649 

.5968 

+.1443 

-9.4364 

.9632 

23 

B,A.C.  6092 

4-15 

—55 

23    4.3 

—10  51  12 

—05900 

.6938 

+.1611 

— 9.418J» 

.9645 

25 

(1  Capricor. 

3 

H-15 

-^ 

23  10.0 

—10  45  42 

—05768 

5938 

+.1613 

—9.4188 

.9845 

26 

T*  Capricor. 

6 

-+-75 

+42 

5  44.9 

-4  26    6 

+15238 

.5912 

+.1724 

—9.4301 

.9837 

26 

T*  Capricor. 

.5 

-♦-75 

4-36 

6  32.0 

—  3  40  49 

+1.1765 

.6909 

+.1737 

—9.4250 

.9841 

26 

B.A  C.  7221 

^ 

+14 

—59 

11  12.9 

+  0  49  17 

—0.3456 

.5891 

+.1807 

—9.3536 

.9686 

26 

B.A.C.  7242 

6 

—34 

—90 

12  12.8 

+  1  46  55 

—1.1110 

.5887 

+.1822 

—9.3208 

.9903 

26 

8  Aquarii 

6 

+77 

+11 

14  59.1 

+  4  26  56 

+0.8702 

5876 

+.1862 

—9.3705 

.9877 

26 

r  Aquarii 

4i 

+33 

—38 

18  59.2 

+  8  17  53 

—0.0079 

.5860 

+.1915 

—9.3150 

.9905 

27 

19Aqtiarii 

6 

+18 

-66 

1  29.3 

—  926  36 

-6.3092 

5833 

+.1994 

—95535 

.9929 

27 

^  Aquarii 

4J 

—29 

-90 

6  44.8 

—  4  22  51 

—1.0859 

5810 

+5048 

—9.1677 

.9952 

27 

c*  Capricor. 

6 

+73 

+  5 

9  47.2 

—  1  27  14 

+0.7689 

5800 

+5077 

—9.2269 

.9937 

27 

30  Aquarii 

^ 

+31 

-43 

17  33i2 

+  6    1  42 

-0.0906 

5769 

+  .3  J  39 

—9.0067 

.9966 

27 

44  AqnarH 

6 

-Ml 

—33 

23  28.8 

+11  44  20 

+0.0869 

.5747 

+5177 

-9.0237 

.9976  1 

28 

51  Aquarii 

6 

+49 

-26 

2  29.6 

—  9  21  20 

4-05096 

5737 

+5192 

—8.9634 

.9960 

2d 

jc  Aquftrii 

5 

-h85 

+14 

8  24.1 

-339  36 

+0.9218 

5715 

+5215 

—8.9339 

9.9984 

2d 

3  Pisdnm 

6 

—37 

—90 

18  24.0 

+  5  59    3 

—15134 

5681 

+5234 

—7.9816 

0.0000 

29 

JC  Piscium 

4J 

-*-56 

-23 

5  59.5 

—  6  49  50 

+0.3192 

.5651 

+.2226 

+7.9460 

.0000 

29 

OPiscium 

6 

+6:5 

—11 

6    8.0 

—  6  41  40 

+0.4862 

5651 

+5226 

+7.8099 

0.0000  , 

29 

16  Pinctuin 

6 

+63 

—15 

10  125 

—  2  45  55 

+0.4171 

5649 

+5216 

4-8.3700 

9.9999 

29 

aPi8ctum 

5 

+90 

+47 

12  43.3 

—  0  20    9 

+15930 

5635 

+5209 

+85564 

QCMQ 

29 

19  Piacium 

6 

+38 

-^ 

14  39.3 

+  1  31  54 

+0.0093 

562J) 

+5201 

+8.6787 

.9995 

29 

22  Pi8cium 

6 

4-90 

+29 

17    8.2 

+  3  55  38 

+1.1166 

.5626 

+5191 

+8.5797 

.9997 

30 

45  Pi«dum 

6 

+13 

—64 

8  15.2 

—  6  28  31 

—0.4496 

.5599 

+5099 

+9i)822 

.9968 

30 

51  Piscium 

6* 

+90 

+16 

11  16.3 

—  2  33  40 

+0.9264 

.5594 

+5075 

+9.0339 

.9975 

31 

TrPisciuni 

5 

+90 

+43 

16  29.0 

+  1  39  16 

+15067 

5572 

+.1762 

+95976 

.9913 

31 

104  Piscium 

H 

—11 

—77 

17  25.6 

+  2  34    1 

—0.8.561 

5572 

+.1749 

+9.3712 

.9877 

Stpt   1 

27  Arietta 

6 

—10 

—73 

16  45.5 

+  1    617 

—0.8371 

5568 

+.1407 

+9.4684 

.9804 

2 

40  Arietta 

6 

+14 

-52 

0  43.4 

+  8  48    0 

—0.4215 

.5567 

+.1275 

+9.4833 

.9789 

2 

^Arietis 

H 

+70 

—  1 

1    4.9 

+  9    848 

+0.4926 

5565 

+.1270 

+9.4632 

.9808 

2 

e>  Arietis 

n 

+72 

0 

3  37.4 

+11  36    2 

+0.5093 

5565 

+.1226 

+9.4705 

.9602 

2 

/  Arietis 

6 

+33 

—31 

4    1.0 

+11  58  51 

-0.0762 

.5565 

+.1221 

+9.4H4« 

.0788 

.     2 

(^AriHis 

6 

4-54 

—12 

4  17.1 

—11  46  34 

+05743 

.5565 

+.1215 

+9.4776 

.9795 

2 

53Arietia 

6 

+90 

+31 

9  17.0 

—  6  55  5! 

+0.9965 

.5563 

+.1134 

+9.4746 

.9796 

2 

54  Arietia 

6i 

+41 

—22 

9  40.8 

—  6  32  53 

+0.0645 

0.5563 

+.1121 

+9.4963 

9.9775 

54 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS   OF' 
PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1863. 


D»te. 


Sept  2 
2 
3 
3 
3 

3 
3 
3 
3 
4 

4 
4 

5 
5 
5 

5 

5 
5 
6 
6 

6 
7 

7 
8 
8 

8 
8 
8 
9 
9 

9 
9 
9 
9 
9 

10 
10 
10 
10 
14 

14 
14 
14 
14 
14 

14 

14 
15 
15 
15 

15 
15 
16 
17 
17 


Sttf *•  Nmim. 


d  Arietis 
B.A.C.  1032 
13Tauri 
A*Tauri 
oi«Tauri 

53Tauri 
56Tauri 
x»Tauii 
X*  Tauri 
(Tauri 

105Taaii 
ftTaari 

0  Taori 
B.A.C.  1733 
C  Tauri 

B.A.C.  1835 
jt*  Ononis 
X*  Ononis 

15  Geminor. 

16  Greminor. 

9  Qeminor. 
B.A.C.  2432 
/  Geminor. 

1  Cancri 
3Cancri 

5  Cancri 
29  Cancri 
BA.C.  2872 
A'  Cancri 
A*  Cancri 

60  Cancri 
a  Cancri 
X  Cancri 
B.A.C.  3122 
ctf  Leonis 

h  Leonis 
n  Leonis 
14  Sextands 
16  Sextantis 
X  Viiginis 

B  JV.C.  4259 

28  Viiginis 
B.A.C.  4312 
iff  Vir^nis 
g  Virginis 

5OyiTgini0 
Mbrcurt 
a  Virginis 
t  Virginis 
B.A.C.  4531 

B.A.C  4679 
B.A.C.  4700 
B.A.C.  4896 
i'  Libne 
I*  Librae 


1 

limiOiig 

WMh- 

PumlMs. 

Time  of 

North- 

Soath- 

em. 

era. 

6- 

-7 

-7f 

h    m 
11     8.3 

6 

—42 

-70 

15  18.6 

& 

4-73 

+  5 

1     2.9 

6 

—58 

-69 

11  26.0 

5i 

+78 

+11 

16  54.5 

^ 

+38 

—20 

17  52.7 

6 

—  1 

—65 

17  56.6 

5 

—36 

-68 

20  32.7 

6 

-26 

--68 

20  34.3 

5 

-MO 

—14 

13  50.8 

6 

+33 

—20 

16    4.3 

6 

+  8 

—48 

21  18.1 

6 

+16 

-38 

1  10.7 

3 

+90 

+55 

4    0.6 

+63 

+  5 

5  51ii 

6i 

+77 

+13 

10  51.9 

5 

+90 

+48 

13  42.7 

5 

+90 

-1-45 

18  10.9 

6 

+21 

—37 

5  27.7 

6 

+39 

—19 

5  33.0 

4 

+57 

—  4 

6    2.4 

64 

+45 

-19 

8  15.6 

6 

+29 

—35 

16  21.1 

6 

+90 

+17 

1    6.7 

6 

—31 

—73 

2  58^ 

6 

+25 

—41 

3  21.1 

6 

+54 

—15 

17    5.3 

6* 

+90 

+21 

19  435 

6 

+90 

+13 

0  33.4 

6 

+90 

+34 

2  29.0 

6 

+90 

+17 

7    6.3 

4 

+62 

—11 

8  24.9 

5 

+90 

+17 

13  13i2 

6i 

+22 

-49 

14  15.0 

6 

+90 

+  6 

23  58.9 

6 

+20 

-^ 

1  47.8 

5 

-46 

-82 

16  34.8 

6 

+88 

+  3 

20    3.4 

6 

+29 

—45 

21  20.1 

5 

+11 

-65 

2  34.9 

6 

+13 

-64 

2  38.8 

6 

—43 

—90 

3  55.0 

6i 

+81 

+14 

8  31.9 

5 

+23 

—50 

9  59.6 

6 

+26 

—47 

16  33.7 

6 

—  7 

-90 

17  27.8 

—16 

—90 

18  23.4 

1 

—41 

—90 

0  51.1 

5 

+52 

—20 

1  34.3 

6 

+45 

—26 

5  19.6 

5 

+21 

—48 

19    9.0 

+75 

+  7 

22    3.0 

6 

+20 

—46 

16  15.9 

St 

+71 

+18 

1  13.4 

+71 

+  4 

1  42 1 

At  Washington  Mean  Tfane  of  Coojaaetkm, 


H 


h    m 

—  5    8  23 

—  1    632 

+  8  17  54 

—  5  40    7 

—  0  22  43 

+  0  33  32 
+  0  37  22 
+  3  8  10 
+  3    9  43 

—  4    8  36 

—  1  59  35 
+  3  3  45 
+  6  48  40 
+  9  32  54 
+11  19  52 

—  7  49  18 

—  5    4  11 

—  0  44  41 
+10  10  4 
+10  15  11 

+  9  43  42 
—11  53    7 

—  4  2  46 
+  4  26  44 
+  6  14  53 

+  6  36  57 

—  4    3  48 

—  1  30  42 
+  3  10  47 
+  5    258 

+  932  2 
+10  48  15 

—  8  32    2 

—  7  32  2 
+  1  54  39 

+  3  40  24 

—  5  58  34 

—  2  36    0 

—  1  21  33 
+  1  35  47 

+  1  39  36 
+  2  53  25 
+  7  21  47 

+  8  46  43 

—  8  51  40 

—  7  59  15 

—  7    5  25 

—  0  60    7 

—  0  820 
+  329  42 

—  7    8  15 

—  4  20  7 
—10  44  49 

—  2    6  17 

—  1  38  37 


-0.7745 
—1.1934 
+0.5187 
—1.2688 
+0.5705 

+0.0048 
—0.6770 
—1.1301 
—1.0278 
+0.0409 

—0.0744 
—0.5204 
-0.3863 
+1.1727 
-1-0.3959 

+0.5548 
+1.1038 
+1.0705 
-Oi2876 
-t-0.0344 

+0.3139 
+0.1236 
—0.1478 
+0.8206 
—1.1107 

—05180 
+Oi2792 
+0.9239 
-M).7947 
+1.1110 

+0.8798 
+0.4024 
+0.8913 
—0.2805 
+0.7456 

—0.3149 
—15791 
+0.7114 
—0.1531 
-0.4504 

-0.4232 
—15397 
+0.9131 
—05188 
—0.1580 

-0.7601 
—0.8776 
—1.1970 
-1-0.3181 
+05079 

-0.1810 
+0.7818 
—0.1415 
+0.9331 
+0.72731 


P 


0.5563 
.5562 
.5559 
.5550 
.5545 

.5545 
.5545 
.5542 
.5542 
.5518 

.5514 
.5506 
.5498 
.5493 
.5490 

.5478 
.5473 
.5463 
^35 
.5434 

.5434 
.5360 
.5347 
.5316 
.5311 

.5311 
.5277 
.5271 
.5260 
.5259 

.5248 

.5247 
.5238 
.5236 
.5223 

.5220 
.5207 
.5207 
.5207 
.5351 

.5351 
.5359 
.5376 
.5383 
.5411 

.6417 
.6049 
.5453 
.5456 
.5474 

.5546 
.5560 
.5658 
.5708 
0.5712 


I-.1096 
h.l022 

h.0845 
I- .0648 
h.0545 

f-.0526 
h.0525 
I-.0475 
I- .0474 
(-.0143 

t-.0105 
•-.0001 
-.0071 
-.0125 
-.0160 

-.0254 
-.0307 
-.0387 
-.0588 
-.0590 

-.0697 
-.1027 
-.1147 
-.1271 
-.1296 

-.1300 
-.1475 
-.1507 
-.1561 
-.1582 

-.1630 
-.1644 
-.1690 
-.1706 
-.1788 

-.1803 
-.1908 
-.1929 
-.1936 
-.1948 

-.1948 
-.1942 
-.1912 
-.1902 
-.1852 

-.1844 
-.1621 

-m\\ 

-.1771 
-J736 

-.1575 
-.1538 
-.1270 
-.1117 
-.1104 


Pbnl) 


+9.5173 
+9.5344 
+9.5184 
+9.5668 
+9.5391 

+95507 
+9.5630 
+9.5732 
+9.5714 
+9.5619 

+9.5645 
+95726 
+95701 
+95417 
+95554 

+95507 
+95392 
+95669 
+95518 
+95458 

+95401 
+95022 
+9.4896 
+9.4443 
+9.4824 

+9.4617 
+9.4032 
+9.3751 
+9.3575 
+9.3391 

+9.3230 
+9.3313 
+95890 
+9.3280 
+95241 

+95430 
+9.1796 
+9.0386 
+9.0758 
—0.1007 

—9.1029 
—9.0701 
-95220 
—0.1845 
—95402 


-95245 
-95585 
-9.3178 
-9.3357 

-9.3081 
-9.4312 
-9^714 
-95187 
-95154 


9.9751 

.9729  I 
.9750  I 
.9683  ' 
.9723  ! 

.9707 
.9689 
.9672  1 
i>675 
.9690 

I 
.9686 
.9673 
il677 
.9790 
.&700 

.9707 
.9723  . 
i)726 
.9705 
3714 

5723 
5769 

ii782 
i«25 
5790  I 

5610 
5856 

5874 

i«« 

5896 
5916 

59C2 


5929 
5950 
51^4 
5969 
5£«5 

5r» 

5970 
5039 
5949 
5634 

.9999 
59S8 
5987 

5904 
5696 

5663 
5636 

5801 

5750 

95754 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  ' 

THE  YEAR  1863. 

1 

limltisg 
PanlMfl. 

WMh- 

Time  of 

6. 

At  WMhingtOD  Mattii  Time  of  Coi^Jooetloii. 

IMt. 

Star's  NaoM. 

6J 

North- 
em. 

Soath- 
arn. 

H 

T 

P' 

^ 

■in^ 

co«i> 

8i»tl7 

B  AC.  5109 

H.22 

-40 

h    m 
9  57.4 

h    m    8 
+  6  18  51 

—0.0450 

0.5752 

—.0952 

—9.5170 

9.9751 

17 

41  LibrsD 

6 

—12 

—88 

12  37.8 

+  853  22 

—0.6598 

.5766 

—.0900 

—9.5092 

.9761 

17 

jc  LibrsD 

5 

-^3 

-61 

13  54i) 

+10    7  38 

-0.3734 

.5773 

—.0876 

—9.5177 

.9751 

17 

i  Libras 

6 

-MO 

—51 

18  41.5 

—  9  16  21 

—05268 

.5796 

—.0779 

—9.5289 

srm 

17 

^^  Soorpii 

2 

-32 

—90 

23  44.9 

—  4  24  12 

-0.9317 

.5817 

—.0674 

—9.5220 

.9745 

17 

/f«Scorpn 

^ 

—32 

-90 

23  45.0 

—  424    5 

—0.9352 

.6817 

—.0674 

—9.5219 

.9746 

18 

<o»  Scoipii 

4 

H-17 

-42 

0  18.0 

—  3  52  20 

-0.0721 

.5821 

-.0660 

-9.5401 

.9722 

18 

cu*  Scorpii 

4 

-+-28 

—31 

0  32.4 

—  3  38  29 

+0.1193 

i>820 

—.0658 

—9.5442 

.9716 

18 

B  A.C.  5395 

6 

+53 

—  8 

3    8.2 

—  1    8  28 

-H).5264 

.5832 

—.0604 

—9.5553 

.9700 

18 

yt>  Ophiachi 

5 

—45 

—90 

7  27.6 

+  3    1  12 

—1.0909 

.6848 

—.0510 

-9.5280 

.9738 

18 

o  Ophiachi 

>6 

+34 

—23 

10  43.3 

+  6    929 

+0.2558 

.5860 

-.0437 

—9.5576 

.9697 

18 

B  A.C.  5663 

6* 

-45 

—90 

19  254 

—  9  28  17 

—1.0524 

.5888 

—.0241 

—9.5379 

.9725 

19 

B.A.C.  5758 

? 

H-20 

—33 

0  34.0 

—  4  31  34 

+0.0697 

.5902 

—.0123 

—9.5616 

.9691 

19 

$  Ophiachi 

5 

—  6 

-62 

6  31.7 

+  1  12  24 

—0.3810 

.5916 

+.0015 

—9.5536 

.9702  , 

19 

B.A.C.  5866 

6 

.  -M4 

—39 

8    1.2 

+  2  38  25 

—0.0205 

.6916 

+.0048 

—9.5604 

.9692  ' 

19 

B.A.C.  6964 

6 

-*-53 

—  5 

13  39.0 

+  836 

+0.5714 

.5925 

+.0182 

—9.5703 

.9677 

19 

58  Ophiachi 

5 

H-40 

—15 

15  32.2 

+  9  51  53 

+0.3898 

.5926 

+.0226 

—9.5662 

i)683 

19 

B.A.C.  6081 

^ 

—21 

—90 

22  11.7 

—  7  44    7 

-0.7165 

.5932 

+.0378 

—9.5408 

.9721 

19 

B.A.C.  6098 

6 

+  4 

—54 

23  14.0 

—  6  44  18 

— Oi26ll 

.5932 

+.0414 

—9.5490 

.9709 

2a 

^^Sagittarii 

4 

-f-37 

—20 

3  41.0 

—  2  27  41 

+0.3039 

.5936 

+.0509 

—9.6561 

.9609 

20 

14  Sagittarii 

6 

+69 

+22 

3  52.1 

—  2  16  57 

+0.9781 

.5933 

+.0513 

—9.5688 

.9679 

20 

15  SagtUarii 

5 

+20 

—37 

4  16.3 

—  1  53  44 

+0.0039 

.5932 

+.0521 

—9.5497 

.9708 

20 

16  Sagittani 

6 

+  1 

—69 

4  16.8 

—  1  53  13 

-0.3410 

.5932 

+.0522 

—9.5428 

.9718 

20 

21  Sagittani 
B.A.C.  6347 

5 

+25 

-33 

8  19.9 

+  2    024 

+0.0780 

.5932 

+.0614 

-9.5466 

.9713  , 

20 

64 

+69 

+24 

13  45.0 

+  7  12  50 

+1.0018 

.6928 

+.0739 

—9.5575 

.9697  j 

20 

29  Sagittani 

6 

+65 

—  1 

18    5.1 

+11  22  51 

+0.6492 

.5922 

+.08a5 

—9.5439 

.9716  1 

20 

(»  Sagittani 
B.A  e.  6536 

6 

+69 

+58 

21    9.8 

—  9  39  38 

+1J2735 

.5921 

+.0903 

—9.5510 

.9706  1 

21 

6J 

+44 

—18 

1  36.1 

—  5  23  38 

+0.3514 

.5914 

+.1000 

—9.5234 

.9743  1 

21 

i/Sagittarii 

5 

+51 

—13 

5  234 

—  1  45    3 

+04334 

.5906 

+.1080 

-9.5168 

.9751  i 

21 

^'  Sagittarii 

4 

—  1 

—70 

7    3.0 

—  0    9  19 

—0.4849 

.5902 

+.1111 

—94922 

.9780  ; 

21 

9*  Sagittani 
B.A^.  6658 

^ 

+24 

-38 

7    6.2 

—  0    6  15 

—0.0185 

.6902 

+.1113 

—9.5027 

.9768 

21 

6 

+46 

-18 

9  36iJ 

+  2  17  54 

-H).3449 

.5897 

+.1167 

—9.5044 

.9766 

21 

e*  Sagittarii 

6 

—36 

—90 

14  49.1 

+  7  18  56 

—1.0659 

.5884 

+.1269 

—94559 

.9815  , 

21 

e*  Sagittarii 

5 

-42 

-90 

15  33.3 

+  8    1  27 

—1.1353 

.5883 

+.1283 

—9.4517 

.9819  1 

21 

^Sagittarii 

^ 

—21 

—90 

21  53J2 

—  953    9 

—0.8768 

.5865 

+.1402 

—94363 

.9832 

22 

B.A.C.  6992 

6J 

+24 

—44 

7  19.0 

-  0  48  39 

—0.1154 

.5840 

+.1566 

—94189 

.9845 

22 

/f  Capricor. 
B.A  C.  7221 

3 

+24 

—43 

7  24.9 

—  0  43    1 

-O.1024 

.5838 

+.1569 

—94188 

.9845 

22 

^ 

+21 

—49 

19  50.0 

+11  14  16 

—0.1954 

.5800 

+.1759 

—9.3535 

.9886 

22 

B.A  C.  7242 

6 

—23 

—90 

20  52.9 

—11  45    5 

-0.9738 

.5796 

+.1773 

—9.3208 

.9903 

22 

8  Aqoarii 

6 

+77 

+23 

23  444 

—  8  59  52 

+1.0297 

.5786 

+.1812 

—9^05 

.9677 

83 

y  Aqoarii 
17  Aqoarii 

^ 

+40 

—30 

3  51.6 

—  5    1  43 

+0.1303 

.5776 

+.1863 

—9.3160 

.9906  , 

23 

6 

—10 

—90 

9  35i2 

+  0  29  17 

—0.8042 

.5757 

+.1933 

—9.2351 

.9935  ' 

23 

19  Aqoarii 

6 

+24 

-48 

10  33.0 

+  1  25    3 

—0.1898 

.5754 

+.1943 

—95535 

.9929 

23 

1  Aqoarii 

4J 

—22 

—90 

15  57.0 

+  6  37  17 

-0.9888 

.5745 

+.1998 

-9.1676 

.9952 

23 

c*  Capricor. 

6 

+81 

+12 

19    4.1 

+  9  37  37 

+0.8820 

.5728 

+5028 

—9.2267 

.9937 

23 

c«  Capricor. 

% 

+80 

+36 

19  36.7 

+10    9    3 

+1.1885 

.5728 

+.2032 

—95353 

.9935 

24 

30  Aqoarii 

+35 

—38 

3    1.2 

—  6  42  19 

—0.0073 

.5753 

+5090 

—9.0967 

.9966 

24 

44  Aqoarii 

6 

+45 

—29 

9    4.3 

—  0  52    6 

+0.1569 

.5723 

+5129 

—9.0237 

.9976 

24 

51  Aqoarii 

6 

+52 

—23 

12    8.7 

+  2    5  48 

+0J2732 

.5710 

+.2146 

—8.9834 

.9980 

24 

«  Aqoarii 

5 

-+^ 

+18 

18    9.6 

+  7  53  57 

+0.9754 

.5685 

+5171 

-8.9339 

9rt7«IC74 

25 

3Pi8dam 

6 

—37 

—90 

4  182 

—  6  18  39 

—15034 

.5656 

+5196 

—7.9752 

0.0000 

25 

JC  Pisciom 

4J 

-f56 

—21 

16    0.8 

+  4  59  33 

+0.3092 

.5638 

+5196 

+7.9530 

.0000 

25 

9  Piiciom 

6 

+67 

—12 

16    9.3 

+  5    741 

+04774 

.5638 

+5195 

+7.8190 

0.0000 

25 

16Pi»ciuin 

6 

-+^1 

—16 

20  15.1 

+  962 

+0.3950 

.5635 

+5187 

+8.3726 

i7.99il«7 

25 

i  Pisciom 

5 

+901  -1-44 

22  47.1 

+11  31  47 

+15685 

0.5635 

+5181 

+85566 

9.9999 

428 
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BI^ICENTS  FOB  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THS  MOON,  FOR  THB  TEAR  1S63. 

1 

Ltmltisg 
ParalMi. 

Ingtom 

j 

Date. 

8ttf  >•  Name. 

3 

1 

Time  of 
6- 

1 

North- 
vrn. 

Sooth- 
era. 

ff 

r 

y 

<t 

^i 

.^1 

Sept  26 

19Pi8ciam 

6 

+86 

-^ 

h    m 
0  43.6 

b    m    ■ 
—10  35  46 

-0.0252 

0.6635 

+J174 

+ej6788 

9.9996 

26 

22  Pisciam 

6 

-1-90 

+26 

3  13.0 

—  8  11  27 

+1.0794 

.66;r 

+.2166 

+8.5798 

J9997 

26 

45Pi8ciam 

6 

+  9 

-69 

18  20.1 

+  624  23 

-0.5285 

.5621 

+i»83 

+9i)823 

MSd 

26 

n  Pisdam 

5 

-f-90 

+29 

2  17.4 

—10  44  11 

+1.0515 

.5630 

+.1759 

+95897 

J9916 

26 

104Piaciam 

6J 

—21 

-77 

3  13.8 

—  9  50  13 

-14)051 

.5627 

+.1746 

+95712 

5877 

29 

27  Arietli 

6 

—24 

—73 

2  11.1 

—11  40    3 

—1.0240 

.5634 

+.1406 

+9.4686 

J9804 

29 

40  Arifitifl 

6 

+  2 

-67 

10    0.5 

—  4    656 

—0.6231 

.5636 

+.1278 

+9.4833 

J9789 

29 

n  Arieds 

5* 

H-55 

—12 

10  21.7 

—  3  46  30 

+0.2839 

.5635 

+.1273 

+9.4634 

5808 

29 

e«Arieti« 

6 

-1-21 

—43 

13  14.4 

—  0  59  44 

—0.2850 

.5635 

+.1222 

+9.4848 

srrm 

29 

9'Aiietis 

6 

-Ml 

—23 

13  30.3 

—  0  44  26 

+0i)e27 

.5634 

+.1216 

+9.4776 

5795 

29 

53Arieti8 

6 

-f90 

+17 

18  24.5 

+  3  69  36 

+0.7729 

.5634 

>.1129 

+9.4746 

5798 

29 

54  Arietis 

6^ 

H-29 

—34 

18  47.9 

+  4  22    9 

-0.1524 

.5634 

+.1122 

+9.4963 

5775 

29 

a  Arifitis 

4* 

—22 

—71 

20  13.7 

+  545    1 

—osmo 

.5634 

+.1096 

+9.6173 

5751 

30 

ISTanri 

A 

4-55 

—  8 

9  152.5 

^5    4  32 

+0i»13 

.5626 

+.0844 

+9.5184 

5750 

30 

»*  Tauri 

? 

-h90 

+53 

21  60.4 

+  628  32 

+1.1760 

.5618 

+.0614 

+9j5180 

5750 

0^     1 

cu^Taiiri 

H 

-f57 

—  3 

1  26.9 

+  9  57  32 

+0.3193 

.5606 

+.0544 

+9.6391 

5733' 

1 

53Tanri 

6 

-h23 

—34 

2  24.0 

+10  52  44 

-0JM26 

.5606 

+J0524 

+9.6607 

57tJ7 

1 

56Tauri 

^ 

—18 

-«9 

2  27.9 

+10  66  27 

—0.9191 

.5607 

+.0624 

+9.5630 

56S9 

1 

iTattri 

5 

+25 

—29 

22    2.9 

+  6  51  18 

— 0J2175 

A569 

+J0142 

+9.6619 

5690 

2 

iTaori 

H 

-h90 

+47 

0  13.6 

+  7  57  36 

+1.0651 

J55e2 

+J0100 

+9.6389 

5723 

2 

lOSTanri 

6 

+18 

—35 

0  14.6 

+  758  28 

-0.3331 

.5562 

+.0100 

+95645 

5666 

2 

nTami 

6 

—  8 

-68 

5  24.0 

—11    2  30 

-0.7776 

.6551 

— JOOOl 

+9.5726 

5673 

2 

oTaori 

6 

0 

—59 

9  13.7 

—  720  36 

—0.6457 

.5540 

— J)073 

+9.5701 

5677 

2 

B.A.C.  1733 

it 

+90 

+35 

12    1.4 

—  4  38  30 

+0.9028 

.5532 

-/)126 

+9.5417 

5730 

2 

CTaari 

+45 

—  9 

13  60.8 

—  2  62  49 

+0.1311 

.5527 

—mm 

+9.6564 

5700 

2 

B.A.C.  1835 

6J 

+55 

-  2 

18  485 

+  1  54  41 

+0.2885 

i^l3 

— J)254 

+95507 

5707 

2 

/»  OrionU 

5 

+90 

+29 

21  37  J8 

+  4  38    5 

+0.8345 

-5506 

-.0308 

+95392 

5733 

3 

/«  Ononis 

5 

+90 

+26 

2    2.9 

+  855    3 

+0^17 

.5489 

—.0887 

+95669 

5736 

3 

68  OrionU 

6 

+90 

+38 

5  50.9 

—11  24  29 

+0iK)45 

.5478 

—.0457 

+953C2 

5735 

3 

15  Gcminor. 

6 

+  6 

-55 

13  14.4 

—  4  15  29 

^-05483 

.5455 

— X)586 

+9.6518 

5705 

3 

16  Geminor. 

6 

+24 

—34 

13  19.7 

—  4  10  24 

-0.2278 

.5454 

— J)587 

+95456 

5714 

3 

V  Geminor. 

4 

+40 

—18 

13  48.9 

—  3  42    6 

+0.0507 

.5451 

—.0597 

+95401 

5732 

4 

B.A.C.  2432 

6J 

+30 

—33 

15  55.9 

—  2  25    9 

-0.1276 

.5362 

— J019 

+95022 

5769 

5 

/Geminor. 

6 

—15 

—50 

0    0.9 

+  524  48 

—0.3923 

.5333 

-J137 

+9.48% 

5783 

5 

ICaacri 

6 

+78 

+  4 

8  46.9 

—10    5  25 

+0.5824 

.6306 

-J250 

+9.4443 

5b35 

5 

5Cancri 

6 

+12 

-66 

11     1.4 

—  7  55    6 

-0.4534 

.5299 

— J287 

+9.4617 

5610 

6 

29Cancri 

6 

+41 

—27 

0  47.3 

+  5  25  50 

+0X)568 

.5261 

— J459 

+9.4C32 

5656 

6 

B.A.C.  2872 

6i 

+90 

+  8 

3  25.6 

+  7  59  22 

+0.7037 

.5257 

—.1489 

+9;8751 

5^74 

6 

A*  Cancri 

6 

+77 

0 

8  16.5 

—11  18  21 

+0.5808 

.5246 

—.1543 

+9.3575 

5884 

6 

A'Cancri 

6 

+90 

+19 

10  12.4 

—  925  55 

+0.8997 

.5242 

—.1563 

+9.3390 

5694 

6 

60  Cancri 

6 

+88 

+  4 

14  50.5 

—  4  56    5 

+0.6742 

.5236 

— J610 

+9.3830 

5902 

6 

a  Cancri 

4 

+49 

—22 

16    9.3 

—  339  38 

+0.1993 

.6231 

-.1624 

+9.3313 

5896 

6 

»  Cancri 

5 

+90 

+  5 

20  58.4 

+  1    059 

+0.6945 

.5219 

-J671 

+95890 

5916 

6 

B.A.C.  3122 

6J 

+11 

-^ 

22    0.4 

+  217 

—0.4750 

-5220 

— J681 

+9.3220 

5908 

7 

oLeonis 

6 

+75 

—  4 

7  45.8 

+11  29  20 

+0.6646 

.5206 

-.1767 

+95241 

5908 

7 

ALeonis 

6 

+11 

—65 

9  35.1 

-10  44  36 

-0.4918 

.6205 

— J78e 

+95530 

5989. 

8 

14  Sextantis 

6 

+75 

—  5 

3  52.3 

+  7    0  36 

+0.5640 

.5196 

— j9oe 

+9X)387 

5S74 

8 

16  Sextantis 

6 

+21 

—63 

5    9.0 

+  8  15    2 

-0.2066 

.5196 

-J914 

+9.0758 

JKW 

8 

34  Sextantis 

6 

—16 

—96 

22  39.0 

+  1  14  27 

—0.9408 

.6212 

— J996 

+a8743 

<2MiKM!' 

S 

36Saxtaalif 

6 

+36 

—38 

23  58.6 

+  2  31  43 

— OJ0197 

.6214 

— J999 

+8.7474 

5(« 

9 

B.A.C.  3726 

6 

+90 

+  8 

3  40.1 

+  6    644 

+0.8218 

.6219 

— aoio 

+8.4B48 

5098 

9 

55Leonis 

6 

+90 

+  5 

6  28.3 

+  7  51  49 

+0.7691 

.5223 

—.2015 

+8.4071 

95009 

0 

p*  Leonis 

6 

+90 

+  3 

9  35.6 

+11  61  49 

+0.7288 

.5231 

-.2025 

+8.1066 

05000 

9 

p^  Leonis 

5 

+23 

-53 

14  50.6 

—  7    226 

— 0im)9 

J>241 

—5033 

+^.0689 

65000 

9 

«  Leonis 

5 

+88 

+32 

23  21.7 

+  1  13  28 

+1.1516 

0.5263 

-iJ038 

—85944 

95997 

OCCULTATIONS,    1803. 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  0CCULTATI0N8  OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOR 

THE  YEAR  1863. 

1 

limiting 

WMh- 

Time  of 
6- 

At  Wiuhfaifton  Mean  Time  of  Coi^janetioo. 

IMi. 

Star*!  Name. 

3 

1 

6 

! 

North- 
ern. 

Sooth- 
em. 

ff 

r 

P' 

^ 

■ini) 

J^d\ 

Oct.  13 

B.A.C.  4896 

r 

-h26 

r 

—38 

h    m 
22  26.1 

h    m    1 
—  2  47    7 

—0.0117 

0.6731 

-.1266 

-9.4714 

9.9801 

14 

(>  Libra 

3 

-h72 

+28 

7  14.0 

+  5  41  46 

+1.0651 

.5776 

—.1113 

—95186 

.9750 

14 

i«  libra 

-h72 

+13 

7  42J2 

+  6    8  55 

+0.8614 

-5776 

—.1103 

—95154 

.9754 

14 

28  Libi-0 

6 

—33 

—90 

10  55.8 

+  9  15  24 

—1.0018 

J6794 

—.1045 

—9.4811) 

i)791 

14 

B.A.C.  5109 

H 

H-30 

—31 

15  49.1 

-10    2    7 

+0.1049 

.5816 

—.0948 

--95170 

.9751 

14 

41  Libra 

6 

—  4 

—71 

18  268 

—  7  30  16 

—05028 

J6829 

—.0897 

—95092 

.9761 

14 

X  Lihne 

5 

+11 

-50 

19  42.7 

—  6  17  12 

— 0JM72 

.5834 

—.0871 

—95177 

.9751 

15 

Jl  Libras 

6 

+18 

—41 

0  24.8 

—  1  45  35 

—0.0660 

J5855 

—.0774 

—95289 

.9737 

15 

B  A.C.  5281 

6 

-1-63 

—  1 

2  19.0 

+  0    4  16 

+0.6408 

5863 

—.0736 

—95460 

.9714 

15 

/»*  Scorpii 

2 

-21 

—90 

5  23.9 

+  3    2  12 

-0.7623 

£872 

—.0668 

—95220 

.9745 

15 

/f'SeorpH 

^ 

—21 

-00 

5  24.0 

+  3    218 

—0.7654 

.6872 

—.0668 

—95219 

.^46 

15 

n*  Scorpii 

4 

+26 

-32 

5  56.5 

+  333  36 

+0.0932 

.5872 

—.0660 

—95401 

.9722  , 

15 

€!»•  Scorpii 

^1 

+37 

—21 

6  10.7 

+  3  47  17 

+0i»38 

Ai75 

—.0654 

—95442 

.9716 

15 

p'  Scorpii 

7 

—71 

—90 

8    5.0 

+  5  37  11 

—1.2794 

.5882 

-.0613 

-95147 

.9754 

15 

»•  Scoq>ii 

4 

-66 

—90 

8    $.4 

+  5  37  37 

— 1J8697 

.5883 

—.0612 

—95148 

.9754  . 

15 

B  A.C.  5395 

6 

+67 

+  2 

8  44.5 

+  6  15  11 

+0.6908 

.5883 

—.0598 

-9.5553 

.9700 

15 

V  Ophiuchi 

5 

—32 

-90 

13    0.7 

+10  21  40 

-0.9147 

.5896 

—.0505 

-95280 

.9738 

•     15 

w  Ophinehi 

5 

+45 

—13 

16  14.2 

—10  32  16 

+0.4294 

.5000 

—.0434 

—95576 

.9697  ' 

16 

B  A.C  5663 

6i 

—32 

—90 

0  51.3 

—  2  15    3 

-O.8680 

.5925 

—.0236 

—95379 

.9725 

16 

B.A.C.  5758 

6 

+31 

—23 

5  57.6 

+  239  22 

+0Jii539 

.5932 

—.0118 

-05616 

.9691 

16 

^  Ophinehi 

5 

+  5 

—49 

11  53.4 

+  8  21  24 

-0.1922 

.5938 

+.0020 

—95536 

.9702 

16 

B.A.C.  5866 

6 

+25 

—27 

13  22.5 

+  9  47    4 

+0.1687 

J939 

+.0054 

—95604 

.9692  ' 

16 

B.A.C.  5954 

6 

+68 

+  7 

18  59.3 

—  8  49  15 

+0.7625 

.5940 

+.0184 

-95703 

.9677  1 

16 

58  Ophiuchi 

5 

+55 

—  4 

20  52.4 

—  7    035 

+0.5828 

.6042 

+.0230 

—9.5662 

.9683  ' 

17 

B.A.C.  6081 

6* 

—10 

-73 

3  32.0 

—  0  36  29 

—0.5219 

.5938 

+.0385 

—95408 

.9721  i 

17 

B.A.C.  6098 

6 

+15 

-41 

4  34.3 

+  023  25 

-0.0662 

.6937 

+.0409 

-95490 

.9709  i 

17 

H^  Sagitfearii 

4 

+50 

—  9 

9    2.1 

+  4  40  47 

+0.5017 

.6029 

+.0510 

—95561 

.9699  1 

17 

14  SagitUurii 

6 

+68 

-4-42 

9  13.3 

+  4  51  35 

+1.1776 

.5929 

+.0511 

—9.5688 

.9679 

17 

15  SagilUrii 

5 

+30 

—26 

.  9  37.5 

+  5  14  49 

+0ii024 

J029 

+.0525 

—95497 

.9708  1 

17 

leSogittarii 

6 

+12 

—46 

9  38i2 

+  5  15  27 

— 0J444 

.6029 

+.0525 

—95428 

.9718  1 

17 

21  Sagittarii 
B.A.a  6292 

5 

+36 

-21 

13  423 

+  9  10    7 

+0.2766 

J>026 

+.0616 

-95466 

.9713  1 

17 

6 

—56 

—90 

16    9.3 

+11  31  28 

-15117 

.5018 

+.C670 

—95125 

.9757 

17 

29  Sagittarii 
B  AC.  ©36 

6 

+70 

+13 

23  31.9 

—  5  23    0 

+0.8521 

5902 

+.0832 

—9.5439 

sme 

18 

6J 

+68 

-6 

7    7.8 

+  1  55  27 

+0.5529 

5880 

+.0990 

—9.5234 

.9743 

18 

(/Sagittarii 

5 

+66 

—  1 

10  58J 

+  536  58 

+0.6350 

5868 

+.1069 

—95169 

4)751 

18 

Q^  Sagittarii 

4 

+10 

—66 

12  39.1 

+  7  14    7 

-0.2892 

5863 

+.1103 

—9.4922 

.9780  1 

18 

e?  Sagittarii 
B.AXI.  6658 

5* 

+35 

—27 

12  42.3 

+  7  17  11 

+0.1795 

5863 

+.1104 

—9.5027 

.9768 

18 

6 

+59 

—  7 

15  16.5 

+  9  45  39 

+0.5451 

5855 

+.1153 

—95044 

.9766 

18 

€*  Sagittarii 

6 

—22 

—90 

20  32.6 

—  9  10  14 

-0.8776 

.5836 

+.1254 

—9.4559 

.9815 

18 

e'Sagittaru 

5 

—27 

—90 

21  17.5 

—  8  26  57 

—0.9473 

5833 

+.1267 

-9.4517 

.9819  1 

19 

g  Sagittarii 
B.A!b.  6002 

n 

—  9 

—90 

3  44.5 

—  2  14  27 

-0.6904 

5809 

+.1384 

—9.4363 

.9832  ' 

19 

+34 

—33 

13  22.2 

+  7    1  59 

+0.(i729 

5773 

+.1542 

-9.4189 

.9845  i 

19 

/»  Capricor. 
B.A  C.  7221 

3 

+35 

—32 

13  28.2 

+  7    746 

+0.0859 

.5772 

+.1544 

—9.4188 

.9845 

20 

6J 

+31 

—38 

2  12.5 

—  4  35  41 

-O.0173 

5724 

+.17-^ 

-9.3536 

.9886  i 

20 

B.A.C.  7242 

6 

—12 

—90 

3  15.9 

—  3  34  35 

—0.8058 

5716 

+.1739 

—9.3208 

.9903 

20 

SAqiiarii 

6 

+77 

+41 

6  11.8 

—  044  56 

+1-3187 

.6710 

+.1777 

-9.3705 

.9877  1 

20 

t  Aquarii 

4* 

+51 

—21 

10  25.7 

+  3  19  52 

+0.3060 

.6694 

+.1828 

—9.3150 

.9905  1 

20 

17  Aquarii 

6 

—  1 

—83 

16  18.7 

+  9    0  25 

—0.6469 

5674 

+.1892 

—95351 

.9935  j 

20 

19  Aquarii 

6 

+33 

—39 

17  18.2 

+  9  57  46 

— Oi)261 

.5670 

+.1901 

—9.2536 

.9929  ! 

20 

$  Aquarii 

^ 

—12 

—90 

22  51.4 

—  8  40  41 

-0.8416 

5653 

+.1955 

—9.1676 

.9952 

21 

c*  Capricor. 

6 

+81 

+24 

2    8.9 

—  6  34  59 

+li)498 

5648 

+.1084 

-95267 

.9937 

21 

30  Aquarii 

5* 

+44 

—30 

10  14.9 

+  2  19    0 

+0J382 

5620 

+5044 

—9.0967 

.9966  i 

21 

44  Aquarii 

6 

+54 

—21 

16  28.6 

+  8  19  54 

+0J2961 

5604 

+5082 

—9.0237 

.9976  , 

21 

51  Aquarii 

6 

+61 

-15 

19  38.4 

+11  23  12 

+0.4095 

5600 

+5098 

—8.9834 

.9980  1 

22 

X  Aquarii 

5 

+85    +28 

1  49.7 

—  6  38  14 

+1.1117 

05589 

+5124 

—8.9339 

9.9984  1 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OF 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR  186a                       1 

4 

Ltmtting 
PaxidkU. 

WMh- 

AtWMhingtonMeaaTimeofCo^JimetloB.                     || 

Date. 

8ter*8  Name. 

B 

II 

6 

North- 
ern. 

South- 
em. 

Time  of 

6. 

ff 

r 

P' 

<t 

■ini 

om2> 

Oct.  22 

3  Piscium 

-2§ 

-96 

h    m 
12  15.5 

h    m    1 
+  3  26  21 

—1.1125 

0.5574 

+5149 

—7.9753 

0.0000 

23 

B.A.C.  8152 

% 

^-90 

+23 

22  42.8 

—10  27  31 

+1.0481 

.5564 

+5150 

—7.8984 

.0000 

23 

X  Piscium 

+61 

—16 

0  16.5 

—  856  56 

+0.3966 

5564 

+5150 

+7.9530 

.0000 

23 

9  Piscium 

6 

-h75 

—  6 

0  25iJ 

—  8  48  32 

+0.5689 

5565 

+5149 

+7iJ190 

.0000 

23 

15  Piscium 

6* 

H-90 

+36 

4  11.8 

—  5    9  34 

+1.1907 

.5564 

+5144 

+7.9932 

0.0000 

23 

16  Pisdnm 

6 

+67 

—11 

4  37.3 

—  444  58 

+0.4790 

5564 

+5143 

+8.3724 

9.9999 

23 

I  Piscium 

5 

+90 

+62 

7  12.8 

—  2  14  43 

+1.3568 

.5564 

+.2137 

+85566 

.9999 

23 

19  Piscium 

6 

+40 

-34 

9  12.1 

—  0  19  26 

+0.0448 

5564 

+5130 

+8.6788 

.9995  1 

23 

22  Piscium 

6 

+90 

+33 

11  44.9 

+  2    8  18 

+1.1569 

5565 

+5123 

+8.5798 

Jififlfi 

24 

45  Piscium 

6 

+10 

-67 

3  10.4 

—  6  57  21 

-0.4967 

.5572 

+5046 

+9.0823 

.9968 

24 

51  Piscium 

6J 

+90 

+13 

6  14.1 

—  3  59  54 

+0.8800 

.5576 

+5026 

+9.0340 

.9975 

25 

n  Piscium 

5 

+90 

+28 

11  32.5 

+  0  18  53 

+1.0418 

5613 

+.1738 

+95977 

.9913  1 

26 

27  Arietis 

6 

—29 

—73 

11  31.4 

—  0  31  49 

—1.0864 

5647 

+.1395 

+9.4685 

.9604  t 

26 

40  Arietis 

6 

—  2 

—72 

19  20.2 

+  7    042 

—0.6953 

.5655 

+.1268 

+9.4834 

.9780 

26 

w  Arietis 

^ 

+50 

—16 

19  41.3 

+  721    8 

+0.2124 

5656 

+.1261 

+9.4634 

.9606 

26 

Q*  Arietis 

6 

+17 

-48 

22  33.6 

+10    7  24 

-O.3609 

5656 

+.1211 

+9.4848 

.9788  1 

26 

Q*  Arietis 

6 

+36 

—27 

22  53.8 

+10  27    6 

—0.0046 

.5657 

+.1207 

+9.4776 

S795 ; 

27 

53  Arietis 

6 

+90 

+12 

3  42.5 

—  854  24 

+0.6899 

5661 

+.1120 

+9.4746 

.9796 

27 

S  Arietis 

'4 

-29 

—71 

5  315 

—  7    934 

—1.0720 

J56e2 

+.1089 

+95173 

J9751 

27 

13Tanri 

+48 

—13 

19    4.7 

+  655  37 

+0.1779 

.5662 

+.0838 

+95184 

.9750  [ 

28 

cu«Tauri 

6 

+90 

+42 

6  56.3 

—  637  37 

+1.0566 

5657 

+.0609 

+95180 

.9750 

28 

ci«  Tauri 

54 

+49 

—  9 

10  30.6 

—  3  10  46 

+0.1904 

.5652 

+.0537 

+9.5391 

1*723 

28 

53  Tauri 

6i 

+17 

—41 

11  26.3 

—  2  17    8 

-0.3631 

5652 

+.0519 

+9.5507 

.9707 

28 

56  Tauri 

6l 

—27 

-69 

11  31.1 

—  2  12  24 

—1.0375 

5651 

+.0517 

+9.5630 

.9689  i 

29 

•  Tauri. 

5 

+17 

—37 

6  53.2 

—  7  30  30 

-0.3553 

5618 

+.0135 

+9.5620 

.9690  ■ 

29 

/Tauri 

5J 

+90 

+36 

9    2.4 

-525  44 

-4-0.9902 

.5611 

+.0094 

+9.5389 

.9723 

29 

105  Tauri 

6 

+10 

-—45 

9    3.3 

—  5  24  52 

—0.4726 

5610 

+.0093 

+95645 

.9666  . 

29 

n  Tauri 

6 

—18 

-68 

14    9.3 

—  0  29  23 

—0.9191 

5599 

—.0007 

+95726 

.9673  , 

29 

0  Tauri 

6 

—  9 

-68 

17  56.3 

+  3    9  55 

—0.7902 

5586 

—.0081 

+95701 

.9677 

29 

B.A.C.  1733 

6* 

+90 

+25 

20  42.3 

+  5  50  12 

+0.7504 

5580 

-.0135 

+95417 

jmo 

5K) 

?;  Tauri 

^ 

+36 

—18 

22  30.4 

+  7  34  40 

-0.0197 

5574 

—.0170 

+95554 

.9700  t 

3(1 

/*  Orionls  , 

5 

+90 

+19 

6  11.8 

—  8  59  29 

+0.6763 

5545 

—.0313 

+9.5392 

.9723  1 

30 

/*  Orionis 

6 

+90 

+64 

6  27.4 

—  8  44  24 

+1.2439 

5545 

—.0320 

+95282 

.9738 

3) 

/'  Orionis 

5 

+90 

+51 

10  22.7 

—  4  56  57 

+1.1397 

5530 

—.0394 

+95275 

srrjQ 

30 

/«  Orionis 

5 

+87 

+16 

10  34.8 

—  4  45  17 

+0.6413 

.5530 

—.0396 

+95669 

.9726 

30 

68  Orionis 

6 

+90 

+27 

14  205 

—  17    3 

+0.8314 

5517 

—.0462 

+9.5302 

.9735 

30 

15  Geminor. 

6 

—  4 

—69 

2  39.9 

+  5  57  52 

-O.2082 

5488 

—.0694 

+95518 

.9705 

30 

16  Geminor. 

6 

+15 

—44 

21  45.1 

+  6    252 

-0.3887 

5487 

—.0596 

+9.5458 

.9714 

30 

9  Geminor. 

4 

+31 

-27 

22  14.1 

+  630  58 

—0.1117 

5487 

-.0603 

+95401 

.9722 

1 

Not.    1 

B.A.C.  2432 

6i 

+20 

—42 

0  10.7 

+  7  37  31 

— 03&)72 

.5378 

—.1022 

+95022 

.9769  . 

1 

/Geminor. 

6 

+  6 

-62 

8  UJ2 

-  834    5 

—003627 

.5346 

—.1139 

+9.4896 

SfTBSi  ' 

1 

1  Cancri 

6 

+63 

—  6 

16  59.3 

—  0    5  16 

+0.4110 

.5311 

-.1258 

+9.4443 

joeas 

) 

5  Cancri 

6 

+  2 

-^ 

19  13.6 

+  250 

-0.6237 

5301 

-.1286 

+9.4617 

.9810 

2 

29  Cancri 

6 

+31 

—37 

9    0.4 

—  8  33  14 

-0.1116 

5255 

—.1453 

+9.4032 

.9856 

2 

B.A.C.  2872 

6J 

+73 

—  2 

11  39.1 

—  5  59  20 

+0.5363 

.5247 

—.1484 

+9.3751 

.9874  , 

2 

A'  Cancri 

6 

+63 

—  9 

16  31.1 

—  1  16    0 

+0.4148 

.5232 

-.1536 

+9.3575 

.9884  1 

2 

A*  Cancri 

6 

+90 

+  9 

18  27.4 

+  036  53 

+0.7348 

.5228 

—.1555 

+9.3389 

.9694 

2 

60  Cancri 

6 

+71 

—  5 

23    6.9 

+  584 

+0.5109 

5218 

—.1601 

+9.3229 

iKIU2 

3 

a  Caocri 

4 

+39 

-30 

0  26.0 

+  624  55 

+0.0357 

5211 

—.1614 

+9.3312 

.9696 

3 

X  Cancri 

5 

+72 

—  4 

6  167 

+11    7    5 

+05337 

.5200 

—.1659 

+95889 

.9916  ' 

3 

B.A.C.  3122 

6i 

+  2 

-74 

6  19.1 

—11  62  24 

-0.6369 

5196 

—.1669 

+9.3219 

.9902 

3 

01  Loonis 

6 

+63 

—12 

16    8.5 

—  2  20  12 

+0.4098 

.5180 

—.1751 

+95241 

5938 

3 

h  Leonis 

6 

+  2 

—77 

17  58.5 

—  0  33  24 

—0.6476 

5177 

-.1766 

+9.2529 

.9929 

4 

B.A.C.  3438 

6} 

+90 

+50 

11  22.0 

—  7  40    4 

+15942 

0.5165 

—.18^ 

+8.9940 

9.9979  , 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF       | 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  ' 

rHE  YEAR  1863.                       1 

i 
I 

6 

Ummng 
PvBUela. 

WMh- 

Time  of 

6. 

▲tWMhinfto&MeuiTtmeofCkn^Jaiictloo.                     | 

Date. 

Ster^kNuie. 

II 

North- 
em. 

South- 
em. 

ff 

r 

P' 

^ 

■tai> 

ceiei) 

Not.    4 

14  Sextands 

-h63 

—13 

h    m 
12  25.0 

h    m    ■ 
-6  38  49 

+0.4246 

0.5166 

—.1888 

+9.0385 

9.9974 

4 

16  SextabtU 

6 

-1-13 

-63 

13  42.4 

—  5  23  41 

—0.4384 

.5167 
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17  13.8 

—  0  37  19 

-0.1493 

.5135 

—.1957 

4-8.7471 

.9993 

2 

B.A.C.  3726 

6 

-^90 

4-  1 

21    0.7 

4-335 

4-0.7039 

.5137 

-.1968 

4-8.4842 

.9998 

2 

55Leonia 

6 

-h83 

—  2 

22  51.6 

4-  4  50  50 

4-0.6528 

.5142 

—.1972 

4-8.4064 

9.9999 

3 

»■  Leonis 

6 

-f-79 

—  4 

3    5.0 

4-  8  57    0 

4-0.6173 

.5146 

—.1981 

4-8.1052 

0.0000 

3 

fi^Leonis 

6 

-M6 

—60 

8  28.0 

—  9  49  20 

—0.3842 

.5156 

—.1988 

4-8.0673 

0.0000 

3 

eLeonis 

6 

H-88 

4-24 

17  11.8 

—  1  20  40 

4-1.0610 

.5174 

—.1993 

—8.5948 

9.9997 

5 

X  Virginis 

5 

4-9 

—68 

4  26J3 

4-  8  50  40 

-0.4883 

.5331 

—.1907 

-9.1008 

.9965 

5 

B.A.C.  4259 

6 

-hll 

-66 

4  30.1 

4-  8  54  27 

-0.4610 

.5331 

-.1906 

—9.1030 

.9965 

5 

28  Vireinis 

6 

-47 

—90 

5  46.3 

4-10    8  21 

—1.2706 

.5340 

—.1901 

—9.0702 

.9970 

5 

B.A.C.  4312 

6J 

4-81 

—13 

10  23.1 

—  923  32 

4-0.8911 

.5365 

—.1875 

—95220 

.9939 

5 

^  Virpnis 

5 

-f-22 

-50 

11  50.5 

—  758  48 

-05306 

.5374 

—.1866 

—9.1846 

.9949 

5 

g  Virginis 

6 

4-26 

-46 

18  22.7 

—  1  39    6 

—0.1490 

.5419 

—.1821 

-95402 

.9934 

5 

50Viigini« 

6 

—  7 

—90 

19  16.5 

—  0  47    0 

-0.7449 

.5424 

—.1816 

—95222 

.9939 

5 

58  Vifginis 

6 

—37 

—90 

22  56.8 

4-  2  46  17 

—1.1649 

.5435 

— .17?6 

—9.2322 

i)936 

6 

a  Virynnui 

1 

—37 

—90 

2  35.4 

4-  6  17  46 

—1.1529 

.5475 

—.1755 

-95586 

.9927 

6 

1  Virgini* 
B.A.C.  4531 

5 

4-54 

—18 

3  18.1 

4-  659    4 

4-0.3526 

.5479 

—.1749 

-9.3179 

iJ904 

6 

6 

4-47 

—23 

7    0.3 

4-10  33  59 

4-05541 

.6609 

—.1715 

—9.3358 

.9896 

6 

B.A.C.  4679 

% 

4-26 

-42 

20  33.8 

—  0  19  58 

-0.0916 

.6612 

-.1564 

-9.3931 

.9863 

6 

B.A.C.  4700 

4-75 

4-12 

23  23.5 

4-  2  23  53 

4-0.8670 

.6635 

—.1528 

-9.4312 

.9836 

7 

B.A.C.  4896 

6 

4-27 

—37 

17    2.6 

—  4  34  44 

4-0.0008 

.5773 

—.1268 

-9.4714 

.9801 

8 

i'  Libras 

It 

4-71 

4-29 

1  39.4 

4-  3  43    3 

4-1.0735 

.5841 

—.1115 

—9.5186 

.€750 

8 

c'Lihrs 

4-71 

4-14 

2    6.9 

4-  4    9  30 

4-0.8734 

.5842 

-.1108 

—9.5154 

.C754 

8 

28  Libra 

6 

—30 

—90 

5  15.7 

4-  7  11  13 

-0.9631 

.6867 

—.1050 

—9.4819 

.9791 

8 

B  A.C.  5109 

6J 

4-31 

-30 

10    1.1 

4-11  45  44 

4-0.1320 

.51:01 

—.0956 

—9.5170 

.9751 

8 

41  Libra 

6 

—  2 

-68 

12  34i2 

—  9  47    0 

-0.4650 

.5918 

—.0902 

-9.6(,r2 

.9761 

8 

jr  Libra 

5 

4-13 

—48 

13  47.8 

—  8  36  15 

—0.1828 

.5928 

—.0877 

— 9.5J77 

.1751 

11 

29Sagittarii 

6 

4-70 

4-15 

14    8.4 

—11  11  12 

4-0.8841 

.6080 

4-.0854 

-9.5438 

.9716 

11 

B.A  C.  6536 

6i 

4-62 

—  4 

21  20.6 

-  4  16  34 

4-0.5920 

.6062 

4-.1019 

-9.5234 

.9743 

12 

</Sagittarii 

5 

4-6d 

4-  1 

0  59.1 

—  0  46  50 

4-0.6717 

.6040 

4-. 1097 

-9.5168 

i751 

12 

e»  Sagittarii 

4 

4-13 

—51 

2  35.0 

4-  0  45  13 

-0.2314 

.6032 

4-.1133 

-9.4!  22 

.9780  1 

12 

9*  Sagittarii 
B.A^.  6658 

5i 

4-38 

-24 

2  38.0 

4-  0  48    8 

4-0.2266 

.6031 

4- .1134 

— 9.5C27 

i?768  ! 

12 

6 

4-62 

—  4 

5    4.6 

4-  3    8  55 

4-0.5833 

.6020 

4- .1183 

— 9.5C44 

.9766  1 

12 

e'  Sagittarii 

6 

—18 

—90 

10    5i2 

4-  7  57  31 

—0.8087 

5995 

4-.1284 

-9.4559 

.9815  1 

12 

«*Sa^ttarii 

5 

-22 

—90 

10  48.0 

4-838  39 

—0.8770 

.5992 

4-.129J) 

—9.4517 

.9819 

12 

q  SagitUrii 

% 

—  6 

-84 

16  56.9 

—  9  26  59 

—0.6280 

.5976 

4-.1415 

—9.4363 

.9832  I 

13 

B.A.C.  6992 

4-36 

—31 

2    9.5 

—  0  35  40 

4-0.1159 

.5907 

4-.1570 

-9.4189 

.9^45 

13 

/9  Capricor. 

3 

4-37 

-30 

2  15.3 

—  0  30  10 

4-0.1287 

.5907 

4-.1574 

-9.4188 

.9845 

13 

B.A  C.  7221 

6J 

4-33 

-36 

14  30.5 

4-11  17  13 

4-0.0222 

.5833 

4-.1755 

—9.3536 

.9886 

13 

B.A  C.  7242 

6 

-  9 

—90 

15  31.7 

—11  43  53 

—0.7541 

58SJ6 

4-.1768 

-9.3208 

.9J03 

13 

8  Aqnarii 

6 

4-77 

4-43 

18  21.8 

—  904 

4-15374 

.6810 

4-.18C2 

—9.3705 

i)877 

13 

V  Aqnarii 

4J 

4-53 

—19 

22  27.8 

—  5    3    7 

4-0.3359 

.5784 

4-1853 

—9.3150 

i)905 

14 

17  Aqnarii 

6 

4-  1 

—79 

4  11.1 

4-027  36 

-0.6066 

.5753 

4-.1870 

-92352 

.9935 

14 

19  Aqnarii 

6 

4-34 

—37 

5    9.1 

+  1  23  29 

4-0.0063 

JS744 

4-.1020 

-95535 

.9929 

14 

%  Aqnarii 

4J 

—10 

—90 

10  34.5 

4-  6  37  12 

—0.8035 

.5715 

4- .1971 

-9.1677 

.1952 

14 

c*  Capricor. 

6 

4-81 

4-25 

13  43.0 

4-  9  39    0 

4-1.C664 

.56J-6 

4-.19% 

—9.2268 

.9137 

14 

30  Aqnarii 

5J 

4-45 

-28 

21  46.0 

-635    1 

4-0.1594 

.6655 

4-5051 

-9.0!  68 

.9166 

15 

44  Aqnarii 

6 

4-55 

—20 

3  55.6 

—  0  38  19 

4-0.3129 

.5625 

4-51:79 

-9.0237 

.91/76 

15 

51  Aqnarii 

6 

4-62 

—14 

7    40 

4-  2  23  33 

4-0.4237 

.6612 

4-50r6 

—8.9834 

9980 

15 

X  Aqniirii 

5 

4-85 

4-29 

13  13.5 

4-  8  20  24 

4-1.1215 

.5586 

4-5115 

-8.933!» 

9.9184 

15 

3  Piscinni 

6 

—28 

—90 

23  405 

—  534    8 

—1.1064 

.5548 

4-5132 

— 7.J»760 

0.0000 

IG 

B.A.C.  6152 

i 

4-90 

4-24 

10  12.9 

4-  4  37  24 

4-1.0512 

.5518 

4-5127 

-7.8992 

.0000 

1           16 1  »  Pisrium 

4-61 

-16 

11  47.8 

4-6    9    6 

4-0.3989 

Oi5514 

4-5124 

4-7.9523 

0.0000 

55 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND   STABS  BY  THE  MOON,  FOR 

THE  YEAR  1863. 

Dftte. 

Star*!  Name. 

f 

UmltlBf 

Purallels. 

Waah- 

•ar 

Time  of 
6- 

North- 
ern. 

Sooth- 
em. 

If 

r 

P' 

^ 

J^ 

e!:^ 

Deo.  16 
16 
16 
16 
16 

9  Pisciara 

15  Piscium 

16  Piscium 
I  Piscium 
19  Pisdam 

6 

f 

5 
6 

H-7§ 
+90 
+67 
+90 
+39 

o 

+36 
—11 
+64 
—35 

h    m 
11  56J5 

15  46.4 

16  12.1 
18  50.2 
20  51.6 

h    m    a 
+  6  17  38 
+  959  46 
+10  24  42 
-11    2  26 
—  954 

+0.5605 
+1.1921 
+0.4771 
+1.3586 
+0.0384 

0.6513 
.5504 
.5504 
.5499 
.5496 

+5123 
+.2114 
+.2114 
+5106 
+5100 

+7.7780 
+7.91)26 
+8.3721 
+85563 
+86787 

0.0000 
0.0000 
9.9099 

.9995 

16 
17 
17 
19 
19 

22  Piaciam 
45  Pisdam 
51  Piscium 
n  Piscium 
104  Piscium 

6 
6 

6i 

+90 
+  9 
+90 
+90 
—27 

+33 

--68 
+13 
+27 

—77 

23  27.3 
15  14.4 
18  23.0 

0  37.6 

1  35.8 

—  634  29 
+  8  41  30 
+11  43  56 
-7    1    0 

—  6    4  44 

+1.1561 
-0.5174 
+0.8710 
+1J0226 
—1.0737 

.5498 
.6475 

.5478 
.5490 
.6502 

+5090 
+5009 
+.1985 
+.170(^ 
+.1688 

+8.7797 
+9.0822 
+9.0839 
+95978 
+9.3712 

.9997 
.9968 
5975 
5913 
5677 

20 
20 
20 
20 
20 

27  Arietis 
40  Ariedi 
n  Arietis 
q*  Arietis 
^'Arietis 

€ 
6 

6 

—33 
—  4 

+48 
+15 
+35 

—73 
—72 
—17 
—50 
—29 

1  25.3 
9  29.1 
9  50.8 

12  48.5 

13  4.7 

-7    241 

+  044  50 
+  1    553 
+  3  57  31 
+  4  13  12 

—1.1298 
-0.7335 
+0.1860 
—0.3945 
-0.0426 

.6642 

.6558 
.6559 
.6564 
.6565 

+.1369 
+.1246 
+.1240 
+.1192 
+.1190 

+9.46er 

+9.4824 
+9.4634 
+9.4848 
+9.4776 

5604 
5789 

5806 
5788 
5796 

20 
20 
20 
21 
21 

53  Arietis 

54  Aricds 
a  Arietis 
13  Tauri 
«»Tauri 

6 

4 
6 
6 

+89 
+22 
—33 
+46 
+90 

+11 
—41 
—71 
—15 
+41 

18    6.6 

18  30.4 

19  58.3 
9  53.2 

22    0.1 

+  9    4  52 
+  927  54 
+10  62  48 
+  0  19  22 
—11  58  30 

+0.6707 
-0.2671 
—1.1130 
+0J559 
+1.0471 

.5572 
.6574 
.5574 
.5594 
.5604 

+.1107 
+.1096 
+.1074 
+.0631 
+.0607 

+9.4746 
+9.4163 

+9.5ira 

+9.6184 
+9.6180 

5798 
5775 
5751 
5730 
5750 

22 
22 
22 
22 
23 

«»  Tauri 
53  Tauri 
56  Tauri 
1  Tauri 
/Tauri 

5^ 
6 
6} 
5 

+48 
+15 
—31 
+16 
+90 

—10 
-43 
-69 
—38 
+36 

1  38.3 

2  36.0 
2  39.9 

22  17.7 
0  28.1 

—  8  27  41 

—  7  32    2 

—  7  28  15 
+11  29  24 
—10  24  40 

+0.1823 
—0.3837 
-1.0644 
—0.3651 
+0i«W2 

.5607 
.5607 
.5607 
.5600 
.6599 

+.0638 
+.0518 
+,0517 
+,0142 
+X)097 

+9.6300 
+9.5506 
+9X6211 
+9.5619 
+9.6389 

5723 
5707 
5689 
56D0 
5723 

23 
23 
23 
23 
23 

105  Tauri 
It  Tauri 
0  Tauri 
B.A.C.  1733 
t  Tauri 

6 
6 
6 

n 

+10 
—19 
—  9 
+90 
+36 

-46 

-68 
+26 
-17 

0  29.0 

5  37.3 

9  25.8 

12  12.5 

14    1.1 

—10  23  49 

—  5  25  55 

—  1  45  13 
+  0  55  51 
+  2  40  47 

-0.4816 
-0.9270 
—0.7950 
+0.7561 
—0.0164 

.5599 
.6594 
.6587 
.6582 
.6581 

+.0097 
—,0002 
—,0077 
—,0127 
—,0161 

+9.5645 
+9.5726 
+9.5701 
+9.6417 
+9.6554 

5686 
5673 
5677 
.972D 
5700 

23 
23 
23 
24 
24 

B.A.C.  1835 

/*  Orionis 
/•  Ononis 
/'  Orionis 
/*  Orioqis 

S' 

6 
5 
5 

+46 

+90 
+90 
+90 
+89 

—10 
+20 
+66 
+53 
+17 

18  56i2 
21  43.6 
21  59.3 

1  54.7 

2  6,S 

+  725  58 
+10    7  40 
+10  22  58 

—  9  49  29 

—  9  37  48 

+0.1417 
+0.6885 
+1J2583 
+1.1560 
+0.6563 

.5568 
.5563 
.6:^60 
.5550 
.5549 

— i)254 
—.0308 
—.0312 
-.0384 
— J0388 

+95507 
+9.5312 
+9.62WJ 
+9.52J5 
+9.5669 

5707 
5723 
5738 
5739 
5726 

24 
24 
24 
24 
25 

68  Orionis 

15  Geminor. 

16  Geminor. 
9  Geminor. 
B.A.C.  2432 

6 
6 
6 
4 
6i 

+90 
—  2 
+16 
+32 
+23 

+28 
-67 
-42 
—26 

—40 

5  52.4 
13  10.9 
13  16.1 
13  45.1 
15  34.0 

—  5  59  42 
+  1    4  17 
+  1    9  18 
+  1  37  21 
+  236    8 

+0.8503 
—0.6889 
-0.3683 
-0.0899 
-OiJ501 

.6541 
.6518 
.6518 
.5516 
.5422 

— X468 
— i)588 
—.0589 
—.0599 

— ac22 

+95302 
+95618 
+9J>45H 
+95401 
+95022 

573S 
5706 
5714 
5722 
57G9 

25 
26 
26 
27 
27 

/Geminor. 
1  Cancri 
5  Cnncri 
29  Cancri 
B.A.C.  2872 

6 
6 
6 
6 
6i 

+  9 
+68 
+  6 
+35 
+82 

-57 
—  2 
-63 
—32 
+  3 

23  34.3 
8  16.2 

10  29.9 
0  12.9 
2  51J2 

+10  21  20 

—  5  12  57 

—  3    324 
+10  14  40 
—11  11  52 

-0.5069 
+0.4775 
— 0a>575 
—0.0292 
+0.6238 

.5388 
.6352 
J>348 
.5287 
.6278 

—.1130 
—.1257 
—.1287 
—.1451 
— J482 

+9.4805 
+9.4443 
+9.4617 
+9.4032 
+9.3751 

57P2 
5825 
5flO 
5^)6 
5t?74 

27 
27 
27 
27 
27 

A'  Cancri 
A*  Cancri 
6)  Cancri 
a  Cancri 
«  Cancri 

6 
6 
6 
4 
5 

+71 
+90 
+80 
+45 
+83 

—  4 

+15 
+  1 
—25 
+  2 

7  42.6 
9  38.8 

14  18J2 

15  37.3 
20  28.6 

—  6  29  10 

—  4  36  25 

—  0    5  17 
+  1  11  35 
+  5  64  17 

+0.5076 
+0.8310 
+0.6120 
+0.1356 
+0.6419 

.5258 
.5250 
.5234 
.5234 
.6213 

-.1633 
—.1552 
—.1597 
—.1611 
—.1654 

+9.3574 
+9.338U 
+9.3229 
+9.3312 

+95889 

5884 
5814 
5915 

56^8 
5916 

27 

28 
2S 
21) 

B.A.C.  3132 
wLeonis 
h  Leonis 
14  Scxtantis 
jeSextantis 

6 
6 
6 

+  8 
+72 

+  8 
+70 
+20 

-66 

-  6 
-68 

—  8 
-64 

21  31  2 
7  23.3 
9  14.1 
3  53.3 
5  11.9 

+  655    2 

—  7  30    0 

—  6  42  28 
—11  35  10 
—10  18  47 

—0.5342 
+0.5292 
-0.5337 
+0.5095 
—0.3055 

.5208 
.6178 
.5175 
.5133 
0.5131 

—.1662 
—.1742 
-.1753 
-.1867 
—.1874 

+9.3219 
+95240 
+95528 
+9.03H3 
+9.0756 

59P2 
5938 
5089 
5r74 
»59e» 
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ELEMENTS  FOR  FACILITATING  THE  CALCULA'nON  OF  OCCULTATIONS  OF 
PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1863. 


30 
30 
30 
30 

30 
31 


Star^Na; 


34  Sextantis 
36  Sextanris 
B.A.C.  37% 
55  Lconis 
ff*LeoDiB 

fi^Leonia 
e  Leonis 


i 

Umtdiig 

Waah. 

PanUels. 

"as 

Time  of 

North. 

Sooth. 

era. 

era. 

6' 

6 

-ig 

-8§ 

h  m 
23  13.0 

6 

-h38 

-36 

0  35.3 

6 

4-90 

+11 

4  24.5 

6 

+90 

+  8 

6  16.8 

6 

+90 

+  6 

10  33J2 

5 

-HK 

-60 

16    0.5 

5 

+88 

+41 

0  52.5 

A*  Vuh^ton  Mms  TliM  of  CoqJanetiOB. 


ff 


h  m  a 
h  7  11  47 
h  8  31  44 
-11  45  26 

-  9  56  22 

-  5  47  12 


»    9 
745 


—0.9298 
+0.0071 
+0.8676 
+0.8174 


P' 


+0.7838  .5120 

^-0J2238  .5124 
+1.2362  0.5138 


0.5116 
.5116 
.5116 
.5117 


aln% 


cos  D 


..1942  +8.8738!  9.9988  j 
.1945  +8.7468i  9.9993  ! 
.1954'  +8.4838  9.9998 


-.1959 
-.1965 
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OCCULTATIONS  OP  PLANETS  AND  STARS  BY  THE  MOON,  VISIBLE  AT 

WASHINGTON,  D.  C. 

,  DURING  THE  YEAR  1863. 
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MARCH 

d     h     m     f 

d       h       B       • 

n.     Shadow 

Egress    W. 

23  12  53 

I. 

Transit 

Ingress 

28    4  46 

n.     Tranat 

Egress    W. 

23  13  45 

I. 

Shadow 

Egress 

28    638           ' 

I.    Eclipse 

Disapp. 

23  18  20  51.9 

.    I. 

Transit 

Egress 

28    6  58 

I.     Occult. 

Reapp. 

23  20  58 

n. 

Eclipse 

Disapp. 

28  17  53  lai  ' 

I.     Shadow 

Ingress  W. 

24  15  27 

n. 

Occult. 

Reapp. 

28  21    0 

I.    Transit 

Ingress  W. 

24  15  54 

I. 

Eclipse 

Disapp. 

29    1  46    3.2 

I.     Shadow 

Egress 

24  17  41 

I. 

Occult 

Reapp. 

29    4  16 

I.     Transit 

Egress 

24  18    6 

m. 

Shadow 

Ingress 

29  21  49           1 

U.    Eclipse 

Disapp. 

25    4  35  56.2 

I. 

Shadow 

Ingress 

29  22  52 

n.     Occult. 

Reapp. 

25    7  52 

I. 

Transit 

29  23  12 

I,    Eclipse 

Disapp.  W. 

25  12  49  14.5 

m. 

Transit 

Ingress 

29  23  19 

I.     Occult. 

Reapp.  W. 

25  15  24 

m. 

Shadow 

Egress 

30    024 

m.    Eclipse 

Disapp. 

26    8    8  49.6 

1. 

Shadow 

Egress 

30    1    6 

I.     Shadow 

Ingress 

26    9  55 

I. 

Transit 

Egress 

30    1  24 

I.     Transit 

Ingress  W. 

26  10  20 

m. 

Transit 

Egress 

30    1  25 

III.     Occult. 

Reapp.  W. 

26  11  58 

n. 

Shadow 

Ingress  W. 

30  12  55 

I.     Shadow 

Egress    W. 

26  12    9 

n. 

Transit 

Ingress  W. 

30  13  35 

I.     Transit 

Egress    W. 

26  12  32 

n. 

Shadow 

Egress    W. 

30  15  27 

IL     Shadow 

Ingress 

26  23  38 

n. 

Transit 

Egress   W. 

30  16    0 

II.     Transit 

Ingress 

27    029 

I. 

Eclipse 

Disapp. 

30  20  14  31il 

n.     Shadow 

Egress 

27    2  10 

I. 

Occult. 

Reapp. 

30  22  42 

IL     Transit 

Egress 

27    2  52 

I. 

Shadow 

Ingress 

31  17  21 

I.    Eclipse 

Disapp. 

27    7  17  39.7 

I. 

Transit 

Ingress 

31  17  38 

I.     Occult. 

Reapp.  W. 

27    950 

I. 

Shadow 

Egress 

31  19  35 

I.     Shadow 

Ingress 

28    4  24 

I. 

Transit 

Egress 

31  19  50 

Phases  of  the  Eelipses  of  the  SateUites  for  an  loTerting  Telescope. 

L 

d      ^ 

m. 

d         r 

^    1 

n. 

API 

IV. 

IIL. 

Not  Eclipsed. 

— = — ^ 

d     h     m     a 

d     h     B     fl 

n.    Eclipse 

Disapp. 

1    7  11  26.6 

I. 

Shadow 

Ingress  W. 

2  11  49 

II.     Occult. 

Reapp.  W. 

1  10    7 

I. 

Transit 

Ingress  W. 

2  12    4           1 

I.    Eclipse 

Disapp.  W. 

1  14  42  55.4 

m. 

Eclipse  . 

Disa]^.  W. 

2  12    6  50.4  ; 

L    Occult. 

Reapp. 

1  17    8 

I. 

Shadow 

Egress    W. 

2  14    3 

J 
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d    h    m    ■ 

d     h    m      ■ 

I.    Transit 

Egress    W. 

2  14  16 

Occult. 

Reapp.  W. 

10  13  18 

in.     Occult. 

Reapp.  W. 

2  15  16 

Shadow 

Ingress   W. 

11    8  12 

n.     Shadow 

Ingress  * 

3    2  ]2 

Transit 

Ingress  W. 

11    8  14 

II.     Transit 

Ingress 

3    242 

Shadow 

Egress    W. 

11  10  25 

n.     Shadow 

Egress, 

3    4  44 

Transit 

Egress    W. 

11  10  26 

n.     Transit 

Egress 

3    5    6 

II 

Eclipse 

Disapp. 

11  23    4  45.7 

I.     Eclipse 

Disapp.  W. 

3    9  11  21.8 

n. 

Eclipse 

Reapp. 

12    1  30    3.9 

I.     Occult. 

Reapp.  W. 

3  1134 

Occult. 

Disapp. 

12    5  32 

I.     Shadow 

Ingress 

4    6  18 

Occult. 

Reapp.   W. 

12    7  44 

I.    Transit 

Ingress 

4    630 

Transit 

Ingress 

13    2  40 

I.     Shadow 

Egress    W. 

4    832 

Shadow 

Ingress 

13    2  41 

I.    Tranat 

Egress    W. 

4    8  42 

Tranfflt 

Egress 

13    4  52 

n.    Eclipse 

Disapp. 

4  20  28  54.4 

Shadow 

Egress 

13    4  54 

n.     Occult. 

Reapp. 

4  23  15 

m. 

Shadow 

Ingress 

13    5  46 

I.    Eclipse 

Disapp. 

5    3  39  46.4 

m. 

Transit 

Ingress 

13    5  51 

L    Occult. 

Reapp. 

5    6    0 

in. 

Transit 

Egress    W. 

13    8    2 

I.     Shadow 

Ingress 

6    046 

ni. 

Shadow 

Egress    W. 

13    8  19 

I.     Transit 

Ingress 

6    056 

n. 

Transit 

Ingress 

13  18    2 

m.     Shadow 

Ingress 

6    1  46 

n. 

Shadow 

Ingress 

13  18    3 

in.     Transit 

Ingress     ^ 

6    5^34 

n. 

Tranat 

Egress 

13  20  27 

I.     Shadow 

Egress 

6    3    0 

n. 

Shadow 

Egress 

13  20  34 

I.     Transit 

i^ress 

6    3    8 

I. 

Occult 

Disapp. 

13  23  58 

in.    Shadow 

Stress 

6    420 

I. 

Eclipse 

Reapp. 

14    2  10  25.6 

m.     Transit 

Egress 

6    4  42 

I. 

Transit 

Ingress 

14  21    6 

n.     Shadow 

Ingress  W. 

6  15  29 

I. 

Shadow 

Ingress 

14  21    9 

n.    Transit 

Ingress  W. 

6  15  49 

I. 

Transit 

Egress 

14  23  18 

n.     Shadow 

Egress 

6  18    1 

I. 

Shadow 

Egress 

14  23  22 

U.     Transit 

Egress 

6  18  13 

n. 

Occult. 

Disapp.  W. 

15  12  13 

I.    Eclipse 

Disapp. 

6  22    8  15.6 

n. 

Eclipse 

Reapp.  W. 

15  14  48  23.0 

I.     Occult. 

Reapp. 

7    026 

I. 

Occult. 

Disapp. 

15  18  24 

I.     Shadow 

Ingress 

7  19  15 

I. 

Eclipse 

Reapp. 

15  20  38  51.6 

I.     Transit 

Ingress 

7  19  22 

I. 

Transit 

Ingress  W. 

16  15  32 

I.     Shadow 

Egress     , 

7  21  28 

I. 

Shadow 

Ingress  W. 

16  15  37 

I.    Transit 

Egress 

7  21  34 

I. 

Transit 

Egress 

16  17  54 

II.     Eclipse 

Disapp.  W. 

8    9  47  12.4 

I. 

Shadow 

Egress 

16  17  49 

n.     Occult. 

Reapp.  W. 

8  12  23 

m. 

Occult. 

Disapp. 

16  19  40 

I.    Eclipse 

Disapp.  W. 

8  16  36  41.3 

in. 

Eclipse 

Reapp. 

16  22  22  26.8 

I.     Occult. 

Reapp. 

8  18  52 

n. 

Transit 

Ingress 

17    7    8 

I.     Shadow 

Ingress  W. 

9  13  43 

n. 

Shadow 

Ingress  W. 

17    7  20     ' 

I.     Transit 

Ingress   W. 

9  13  48 

n. 

Transit 

Egress    W. 

17    9  33 

I.     Shadow 

Egress    W. 

9  15  57 

n. 

Shadow 

,  Egress    W. 

17    9  51 

I.    Transit 

i^ress    W. 

9  16    0    ^ 

I. 

Occult. 

Disapp.  W. 

17  12  50 

in.     Eclipse 

Disapp.  W. 

9  16    5    2.6 

I. 

Eclipse 

Reapp.  W. 

17  15    7  19  4 

HI.     Occult. 

Reapp. 

9  18  34 

I. 

Transit 

Ingrei  W. 

18    9  58 

n.     Shadow 

Ingress 

10    4  47 

I, 

Shadow 

Ingress  W. 

18  10    6 

n.    Transit 

Ingress 

10    4  55 

I. 

Transit 

Egress    W. 

18  12  10 

n.     Shadow 

Egress    W. 

10    7.18 

I. 

Shadow 

Egress    W. 

18  12  19 

n.    Tranwt 

Egress    W. 

10    7  20 

n. 

Occult. 

Disapp. 

19    1  21 

I.    Eclipse 

1 

Disapp.  W. 

10  11    5    9.0 

n. 

Eclipse 

Reapp. 

19    4    5  53  9 
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d      h     m      • 

d    h     m     ■ 

I. 

Occult. 

Disapp. 

W. 

19    7  16 

I. 

Eclipse 

Reapp. 

24  17    1  14.1 

I. 

Eclipse 

Reapp. 

W. 

19    9  35  46.2 

I. 

Transit 

Ingress 

W. 

25  11  42 

I. 

Transit 

Ingress 

20    4  24 

I. 

Shadow 

Ingress 

W. 

25  12    0 

I. 

Shadow 

Ingress 

20    4  34 

I. 

Transit 

Egress 

W. 

25  13  54 

I. 

Transit 

Egress 

20    636 

I. 

Shadow 

Egress 

W. 

25  14  13 

I. 

Shadow 

Egress 

20    6  47 

n. 

Occult 

Disapp. 

26    336 

m. 

Transit 

Ingress 

W. 

20    9    6 

.n. 

Eclipse 

Reapp. 

26    6  41  58.7 

m. 

Shadow 

Ingress 

W. 

20    9  45 

I. 

Occult. 

Disapp. 

W. 

26    9    0 

m. 

Transit 

Egress 

W. 

20  11  20 

I. 

Eclipse 

Reapp. 

W. 

26  11  29  42.2 

m. 

Shadow 

Egress 

W. 

20  12  17 

I. 

Transit 

Ingress 

27    6    8 

n. 

Transit 

Ingress 

20  20  15 

I. 

Shadow 

Ingress 

27    629 

II. 

Shadow 

Ingress 

20  20  38 

I. 

Transit 

Egress 

W. 

27    820 

11. 

Transit 

Egress 

20  22  40 

I. 

Shadow 

Egress 

W. 

27    842 

n. 

Shadow 

Egress 

20  23    8 

m. 

Transit 

Ingress  W. 

27  12  23 

I. 

Occult. 

Disapp. 

21    1  42 

m. 

Shadow 

Ingress 

W. 

27  13  43 

I. 

Eclipse 

Reapp. 

21    4    4  16.7 

m. 

Transit 

Egress 

W. 

27  14  39 

I. 

Transit 

Ingress 

21  22  50 

m. 

Shadow 

Egress 

w. 

27  16  15 

I. 

Shadow 

Ingress 

21  23    3 

n. 

Transit 

Ingress 

27  22  28 

I. 

Transit 

Egress 

22    1    2 

II. 

Shadow  . 

Ingress 

27  23  12 

I. 

Shadow 

Egress 

22    1  16 

n. 

Transit 

Egress 

28    054 

II. 

Occult- 

Disapp. 

w. 

22  14  28 

n. 

Shadow 

Egress 

28    1  42 

II. 

Eclipse 

Reapp. 

22  17  24  22.2 

I. 

Occult 

Disapp. 

28    326 

I. 

Occult. 

Disapp. 

22  20    8    . 

I. 

Eclipse 

Reapp. 

28    5  58  14.2 

I. 

Eclipse 

Reapp. 

22  22  32  44.7 

I. 

Tranat 

Ingress 

29    035 

I. 

Transit 

Ingress 

23  17  16 

I. 

Shadow 

Ingress 

29    058 

I. 

Shadow 

Ingress 

23  17  31 

I. 

Transit 

Egress 

29    2  47 

I. 

Transit 

Egress 

23  19  28 

I. 

Shadow 

Egress 

29    3  11 

I. 

Shadow 

Egress 

23  19  44 

n. 

Occult. 

Disapp. 

29  16  44 

ni. 

Occult. 

Disapp. 

23  22  56 

n. 

Eclipse 

Reapp. 

29  20    0  35J2 

III. 

Eclipse 

Reapp. 

24    2  20-^6.9 

I. 

Occult 

Disapp. 

29  21  52 

II. 

Transit 

Ingress 

w. 

24    922 

I. 

Eclipse 

Reapp. 

30    0  26  43.7 

II. 

Shadow 

Ingress 

w. 

24    9  55 

I. 

Transit 

Ingress 

30  19    1 

n. 

Transit 

Egress 

w. 

24  11  47 

I. 

Shadow 

Ingress 

30  19  26 

n. 

Shadow 

Egress 

w. 

24  12  25 

I. 

Transit 

Egress 

30  21  13 

I. 

Occult. 

Disapp. 

w. 

24  14  34 

I. 

Shadow 

Egress 

30  21  39 
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d     h    m     • 

d     h    m      • 

ni. 

Occult. 

Disapp. 

1    2  14 

n. 

Shadow 

Egress 

8  17  33 

III. 

Eclipse 

Reapp. 

1    6  18    5.0 

I. 

Occult. 

Disapp. 

8  18    3 

n. 

Transit 

Ingress  W. 

1  11  36 

I 

Eclipse 

Reapp. 

8  20  49  20.5 

n. 

Shadow 

Ingress  W. 

1  12  29 

I. 

Transit 

Ingress 

9  15  13 

n. 

Transit 

Egress    W. 

1  14    1 

I. 

Shadow 

Ingress 

9  15  50 

n. 

Shadow 

Egress    W. 

1  14  59 

I. 

Transit 

Egress 

9  17  25 

I. 

Occult. 

Disapp. 

1  16  18 

I. 

Shadow 

Egress 

9  18    3 

L 

Eclipse 

Beapp. 

1  18  55  14.6 

n. 

Occult. 

Disapp.  W. 

10    8  10 

I. 

Transit 

Ingress   W. 

2  13  27 

n. 

Eclipse 

Reapp.  W. 

10  11  54  47.6 

I. 

Shadow 

Ingress   W. 

2  13  55 

I. 

Occult. 

Disapp.  W. 

10  12  29 

'  I. 

Transit 

Egress 

2  15  39 

1. 

Eclipse 

Reapp. 

10  15  17  51.8 

I. 

Shadow 

Egress 

2  16    8 

I. 

Transit 

Ingress  W. 

11    9  39 

n. 

Occult. 

Disapp. 

3    5  53 

I. 

Shadow 

Ingress  W. 

11  10  18 

n. 

Eclipse 

Reapp.    W. 

3    9  18  16.8 

I. 

Transit 

Egress    W. 

11  11  51 

I. 

Occult. 

Disapp.  W. 

3  10  44 

I. 

Shadow 

Egress    W. 

11  12  31 

L 

Eclipse 

Reapp.  W. 

3  13  23  44.1 

m. 

Transit 

Ingress 

11  19    3 

I. 

Transit 

Ingress  W. 

4    7  53 

ni. 

Transit 

Egress 

11  21  26 

I. 

Shadow 

Ingress  W. 

4    823 

III. 

Shadow 

Ingress 

11  21  42 

I. 

Transit 

F^ress    W. 

4  10    5 

in. 

Shadow 

Egress 

12    0  12 

I. 

Shadow 

Egress    W. 

4  10  36 

n. 

Transit 

Ingress 

12    2  58 

in. 

Transit 

Ingress 

4  15  42 

n. 

Shadow 

Ingress 

12    4  20 

in. 

Shadow 

Ingress 

4  17  43 

II. 

Transt 

Egress 

12    5  26 

m. 

Transit 

Egress 

4  18    0 

n. 

Shadow 

Egress 

12    6  50 

m. 

Shadow 

Egress 

4  20  13 

I. 

Occult. 

Disapp. 

12    6  55 

n. 

Transit 

Ingress 

5    0  42 

I. 

Eclipse 

Reapp.  W. 

12    9  46  26  3 

1  n. 

Shadow 

Ingress 

5    1  46 

I. 

Transit 

Ingress 

13    4    5 

u. 

Transit 

Egress 

5    3    9 

I. 

Shadow 

Ingress 

13    4  47 

n. 

Shadow 

Egress 

5    4  16 

I. 

Transit 

Egress 

13    6  18 

L 

Occult. 

Disapp. 

5    5  10 

I. 

Shadow 

Egress 

13    7    0 

I. 

Eclipse 

Reapp.  W. 

5    7  52  17.5 

n. 

Occult. 

Disapp. 

13  21  20 

I. 

Transit 

Ingress 

6    2  19 

n. 

Eclipse 

Reapp. 

14    1  13  39.2 

I. 

Shadow 

Ingress 

6    2  52 

I. 

Occult. 

Disapp. 

14    1  21 

L 

Transit 

Egress 

6    4  31 

I. 

Eclipse 

Reapp. 

14    4  14  59.1 

L 

Shadow 

Egress 

6    5    5 

I. 

Transit 

Ingress 

14  22  32 

n. 

Occult. 

Disapp. 

6  19    1 

I. 

Shadow 

Ingress 

14  23  15 

n. 

Eclipse 

Reapp. 

6  22  37    1.2 

I. 

Transit 

Egress 

15    0  45 

L 

Occult. 

Disapp. 

623  36 

I. 

Shadow 

Egress 

15    1  28 

I. 

Eclipse 

Reapp. 

7    2  20  48.6 

m. 

Occult. 

Disapp.  W. 

15    8  54 

I. 

Transit 

Ingress 

720  46 

m. 

Occult. 

Reapp.  W. 

15  11  18 

1. 

Shadow 

Ingress 

7  21  21 

in. 

Eclipse 

Disapp.  W. 

15  11  58  14  0 

L 

Transit 

Egress 

722  58 

in. 

Eclipse 

Reapp.  W. 

15  14  13  14.2 

1     L 

Shadow 

Egress 

723  34 

n. 

Transit 

Ingress 

15  16    6 

]in. 

Occult. 

Disapp. 

8    5  32 

n 

Shadow 

Ingress 

15  17  37 

lux. 

Occult. 

Reapp.  W. 

8    7  52 

n. 

Transit 

E^iress 

15  18  35 

Iin. 

Eclipse 

Disapp.  W. 

8    7  59  47.6 

I. 

Occult. 

Disapp. 

15  19  48 

|in. 

Eclipse 

Reapp.  W. 

8  10  15  38.8 

n. 

Shadow 

Egress 

15  20    7 

'  n. 

Transit 

Ingress   W. 

8  13  50 

I. 

Eclipse 

Reapp. 

15  22  43  32.4 

1  n. 

Shadow 

Ingress   W. 

8  15    3 

I. 

Transit 

Ingress 

16  16  59 

1  n. 

Transit 

Egress 

8  16  17 

I. 

Shadow 

Ingress 

16  17  44 
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MAY. 

d     h    m    • 

d     h     B      ■     1 

I. 

Transit 

Egress 

16  19  12 

I. 

Occult. 

Disapp. 

24  16    2           , 

I. 

Shadow 

Egress 

16  19  57 

n. 

Eclipse 

Reapp. 

24  17    8  216' 

II. 

Occult. 

Disapp.  W. 

17  JO  30 

I. 

Eclipse 

Rei^p. 

24  19    6  23J2 

I. 

Occult. 

Disapp.  W. 

17  14  15 

I. 

Transit 

Ingress  W. 

25  13  14 

n. 

Eclipse 

Reapp.    W. 

17  14  31  30.6 

I. 

Shadow 

Ingress  W. 

25  14    8 

I. 

Eclipse 

Reapp. 

17  17  12    5.1 

I. 

Transit 

Egress 

25  15  27 

I. 

Transit 

Ingress  W. 

18  11  26 

I. 

Shadow 

Egress 

25  16  21 

I. 

Shadow 

Ingress  W. 

18  12  13 

m. 

Transit 

Ingress 

26    1  57 

I. 

Transit 

Egress    W. 

18  13  39 

ni. 

Transit 

Egress 

26    426 

I. 

Shadow 

Egress   W. 

18  14  26 

m. 

Shadow 

Ingress 

26    5  41 

in. 

Transit  . 

Ingress 

18  22  28 

n. 

Transit 

Ingress 

26    735 

1  m. 

Transit 

Egress 

19    0  54 

ra. 

Shadow 

Egress    W. 

26    8    9 

;  ra. 

Shadow 

Ingress 

19    1  42 

n. 

Shadow 

Ingress  W. 

26    929 

m. 

Shadow 

Egress 

19    4  10 

n. 

Transit 

Egress    W. 

26  10    4 

n. 

Transit 

Ingress 

19    5  15 

I. 

Occult. 

Disapp.  W. 

26  10  29 

n. 

Shadow 

Ingress 

19    6  55 

n. 

Shadow 

Egress    W. 

26  11  58            1 

II. 

Transit 

Egress 

19    7  44 

I. 

Ecb'pse 

Reapp.  W. 

26  13  34  59.6  I 

I. 

Occult. 

Disapp.  W. 

19    8  42 

I. 

Transit 

Ingress 

27    7  41 

n. 

Shadow 

Egress    W. 

19    9  24 

I. 

Shadow 

Ingress  W. 

27    837            ' 

I. 

Eclipse 

Reapp.  W. 

19  11  40  40.3 

I. 

Transit 

Egress    W. 

27    954           [ 

I. 

Transit 

Ingress 

20    5  53 

I. 

Shadow 

Egress    W. 

27  10  50 

I. 

Shadow 

Ingress 

20    642 

n. 

Occult. 

Disapp. 

28    2    3 

I. 

Transit 

Egress    W. 

20    8    6 

I. 

Occult. 

Disapp. 

28    4  56 

I. 

Shadow 

Egress    W. 

20    8  55 

n. 

Eclipse 

Reapp. 

28    6  27  23.4 

n. 

Occult. 

Disapp. 

20  23  41 

I. 

Eclipse 

Reapp. 

28    8    3  35.1 

I. 

Occult. 

Disapp. 

21    3    8 

I. 

Transit 

Ingress 

29    2    8 

1  n. 

Eclipse 

Reapp. 

21    3  50  27.6 

I. 

Shadow 

Ingress 

29    3    6 

I. 

Eclipse 

Reapp. 

21    6    9  24.8 

I. 

Transit 

Egress 

29    4  21           ! 

I. 

Transit 

Ingress 

22    020 

I. 

Shadow 

Egress 

29    5  19 

I. 

Shadow 

Ingress 

22    1  10 

ni. 

Occult. 

Disapp. 

29  15  50 

I. 

Transit 

Egress 

22    233 

ra. 

Occult. 

Reapp. 

29  18  21 

i  I- 

Shadow 

Egress 

22    323 

in. 

Eclipse 

Disapp. 

29  19  55  53.9 

m. 

Occult. 

Disapp.  W. 

22  12  20 

II. 

Transit 

Ingress 

29  20  45 

ra. 

Occult. 

Reapp.      ' 

22  14  48 

III. 

Eclipse 

Reapp. 

29  22    9  135 

iiii. 

Eclipse 

Disapp. 

22  15  56  59.4 

n. 

Shadow 

Ingress 

29  23  46 

m. 

Eclipse 

Reapp. 

22  18  11    9.0 

n. 

Transit 

Egress 

29  23  15 

II. 

Transit 

Ingress 

22  18  25 

L 

Occult. 

Disapp. 

29  23  23 

n. 

Shadow 

Ingress 

22  20  12 

II. 

Shadow 

Egress 

30  1  15       ; 

n. 

Transit 

Egress 

22  20  54 

I. 

Eclipse 

Reapp. 

30    2  32  10.2  j 

I. 

Occult. 

Disapp. 

22  21  35 

I. 

Transit 

Ingress 

30  20  35 

n. 

Shadow 

EgTMS 

22  22  41 

I. 

Shadow 

Ingress 

30  21  35 

1, 

Eclipse 

Reapp. 

23    0  37  49.1 

I. 

Transit 

Egress 

30  22  48 

X, 

Transit 

Ingress 

23  18  47 

I. 

Shadow 

Egress 

302348           , 

I, 

Shadow 

Ingress 

23  19  39 

n. 

Occult. 

Disapp. 

31  15  15 

Transit 

Egress 

23  21    0 

I. 

Occult. 

Disapp. 

31  17  50           I 

J, 

Shadow 

Egress 

23  21  52 

II. 

Eclipse 

Reapp. 

31  19  45  21.1 

n. 

Occult. 

Disapp.  W. 

24  12  52 

I. 

Eclipse 

Reapp. 

31  21    0  45.5 

1 
•                                                                                                                                                                                            ! 

JUPITER'S  SATELLITES,  1863.   449 


. 

WASHINGTON  MEAN  TIME. 

MAY. 

L 

PhSMSoftbeEdipieioftlMgali 

lUtetl 

m. 

lot  in  InYirtiDg  Teleseopt. 

r 

IL 

M 

r 

JU] 

IV. 

e^E. 

NolSdip$ed. 

d     h     m     ■ 

d     h     m     • 

I.    Transit 

Ingpftss 

1  15    2 

I. 

Occult. 

Disapp. 

6    1  11 

L     Shadow 

Ingress 

1  16    3 

II. 

Shadow 

Ingress 

6    1  21 

I.     Transit 

Egress 

1  17  15 

n. 

Transit 

Egress 

6    1  38 

I.     Shadow 

Egress 

1  18  16 

m. 

Eclipse 

Reapp. 

6    2    8    0.8 

HI.     Transit 

Ingress 

2    529 

n. 

Shadow 

Egress 

6    3  49 

m.    Transit 

Egres 

2    8    1 

I. 

Eclipse 

B«app. 

6    4  26  36.8 

m.     Shadow 

Ingress  W. 

2    9  41 

I. 

Transit 

Ingress 

622  24 

II.    Transit 

Ingress  W. 

2    956 

I. 

Shadow 

Ingress 

623  30 

ll.    Shadow 

Ingress  W. 

2  12    d 

I. 

Transit 

Egress 

7    037 

m.     Shadow 

Egress    W. 

2  12    7 

I. 

Shadow 

Egress 

7    1  43 

I.     Occtdt. 

Disapp.  W. 

2  12  17 

n. 

Occult 

Disapp. 

7  17  42 

n.    Transit 

Egress    W. 

2  12  27 

I. 

Occult 

Disapp. 

7  19  39 

n.     Shadow 

Egress 

2  14  32 

n. 

Eclipse 

Reapp. 

7  22  22  27.1 

I.    Eclipse 

Beapp. 

2  15  29  23.0 

I. 

Eclipse 

Reapp. 

7  22  55  12.4 

I.    Transit 

Ingress  W. 

3    929 

I. 

Transit 

Ingress 

8  16  52 

I.     Shadow 

Ingress  W. 

3  10  32 

I. 

Shadow 

Ingress 

8  17  59 

I.     Transit 

Egress   W. 

3  11  42 

I. 

Transit 

Egress 

8  19    5 

I.     Shadow 

Egress    W. 

3  12  45 

I. 

Shadow 

Egress 

8  20  12 

n.     Occult. 

Disapp. 

4    4  28 

in. 

Transit 

Ingress   W. 

9    9    6 

I.    Occnlt. 

Disapp. 

4    6  44 

m. 

Transit 

Egress    W. 

9  11  41 

U.    Eclipse 

Reapp.  W. 

4    9    427.0 

n. 

Transit 

Ingress  W. 

9  12  20 

I.    Eclipse 

Reapp.  W. 

4    9  58    0.0 

m. 

Shadow 

Ingress 

9  13  40 

I.    Transit 

Ingress 

5    3  56 

I. 

Occult. 

Disapp. 

9  14    7 

I.    Shadow 

Ingress 

5    5    1 

n. 

Shadow* 

Ingress 

9  14  38 

I.    Transit 

Egress 

5    6    9 

II. 

Transit 

Egress 

9  14  50 

I.     Shadow 

Egress 

5    7  14 

m. 

Shadow 

Egress 

9  16    6 

m.    Occult. 

Disapp. 

5  19  24 

n. 

Shadow 

Egress 

9  17    6 

m.     Occult. 

Reapp.  • 

5  21  58 

I. 

Eclipse 

Reapp. 

9  17  23  50.1 

n.    Transit 

Ingress 

523    8 

I. 

Transit 

Ingress  W. 

10  11  20 

m.     Eclipse 

Disapp. 

5  23  55  30.6 

I. 

Shadow 

Ingress  W. 

10  12  28 

57 


450   JUPITER'S  SATELLITES,  1863. 


WASHINGTON 

MEAN  TIME. 

JUNE.                                                                      1 

d     h     m     • 

d     h     m       0 

I. 

Transit 

10  13  33 

n. 

Eclipse 

Reapp. 

18  14  18  48.0 

I. 

Shadow 

Egress 

10  14  41 

I. 

Transit 

Ingress 

19    7  40 

n. 

Occult. 

Disapp. 

11    6  55 

I. 

Shadow 

Ingress  W. 

19    8  51 

I. 

Occult. 

Disapp.  W. 

11    8  34 

I. 

Transit 

Egress    W. 

19    9  53 

n. 

Eclipse 

Eeapp.    W. 

11  11  41  35.6 

I. 

Shadow 

Egress    W. 

19  11    4 

I. 

EcUpse 

Reapp.  W. 

11  11  52  28.3 

III. 

Occult. 

Disapp. 

20    248 

I. 

Transit 

Ingress 

12    5  48 

n. 

Transit 

Ingress 

20    4    0 

I. 

Shadow 

Ingress 

12    6  56 

I. 

Occult. 

Disapp. 

20    4  53 

I. 

Transit 

Egress 

12    8    1 

m. 

Occult. 

Reapp. 

20    526 

I. 

Shadow 

Egress    W. 

12    9    9 

n. 

Shadow 

Ingress 

20    629 

m. 

Occult. 

Disapp. 

12  23    4 

n. 

Transit 

Egress 

20    632 

n. 

Transit 

Ingress 

13    1  32 

in. 

Eclipse 

Disapp. 

20    7  53  58.1 

m. 

Occult. 

Reapp. 

13    1  40 

I. 

Eclipse 

Reapp.  W. 

20    8  15  37.4 

I. 

Occult. 

Disapp. 

13    3    1 

n. 

Shadow 

Egress    W. 

20    857 

m. 

Eclipse 

,  Disapp. 

13    3  54  38.6 

lU. 

Eclipse 

Reapp.    W. 

SO  10    4  51.1 

n. 

Shadow 

Ingress 

13    3  55 

I. 

Transit 

Ingress 

21    2    8 

n. 

Transit 

Egress 

13    4    4 

I. 

Shadow 

Ingress 

21    3  20 

in. 

Eclipse 

Reapp. 

13    6    6  19.8 

I. 

Transit 

Egress 

21    4  21 

I. 

Eclipse 

R^pp. 

13    6  21    5.2 

I. 

Shadow 

Egress 

21    5  33 

n. 

Shadow 

Egress 

13    6  23 

n. 

Occult. 

Disapp. 

21  22  41 

I. 

Transit 

Ingress 

14    0  16 

I. 

Occult. 

Disapp. 

21  23  21 

I. 

Shadow 

Ingress 

14    1  25 

n. 

Occult. 

Reapp. 

22    1  13 

1. 

Transit 

Egress 

14    2  29 

II. 

Eclipse 

Disapp. 

22    1  14  28  9  1 

I. 

Shadow 

Egress 

14    3  38 

I. 

Eclipse 

Reapp. 

22    2  44  15.1 

n. 

Occult. 

Disapp. 

14  20  10 

II. 

Eclipse 

Reapp. 

22    3  36  51.5 

I. 

Occult. 

Disapp. 

14  21  29 

I. 

Transit 

Ingress 

22  20  36           ' 

I. 

Eclipse 

Reapp. 

15    0  49  42.3 

I. 

Shadow 

Ingress 

22  21  49 

n. 

Eclipse 

Reapp. 

15    0  50  37.6 

I. 

Transit 

Egress 

222249 

I. 

Transit 

Ingress 

15  18  44 

I. 

Shadow 

Egress 

23    0    2 

I. 

Shadow 

Ingress 

15  19  53 

III. 

Transit 

Ingress 

23  16  35 

I. 

Transit 

Egress 

15  20  57 

n. 

Transit 

Ingress 

23  17  14 

I. 

Shadow 

Egress 

15  22    6 

I. 

Occult. 

Disapp. 

23  17  49 

m. 

Transit 

Ingress 

16  12  48 

ni. 

Transit 

Egress 

23  19  13 

1  n. 

Transit 

Ingress 

16  14  46 

n. 

Transit 

Egress 

23  19  46           1 

m. 

Transit 

Egress 

16  15  25 

n. 

Shadow 

Ingress 

23  19  47           ' 

I. 

Occult. 

Disapp. 

16  15  57 

I. 

Eclipse 

Reapp. 

23  21  12  54.1 

n. 

Shadow 

Ingress 

16  17  12 

m. 

Shadow 

Ingress 

23  21  39 

II. 

Transit 

Egress 

16  17  17 

n. 

Shadow 

Egress 

23  22  14 

m. 

Shadow 

Ingress 

16  17  40 

.ra. 

Shadow 

Egress 

24    0    3 

1    I. 

Eclipse 

Reapp. 

16  19  18  21.1 

I. 

Transit 

Ingress 

24  15    4 

1    IL 

Shadow 

Egress 

16  19  40 

I. 

Shadow 

Ingress 

24  16  18 

in. 

Shadow 

Egress 

16  20    5 

I. 

Transit 

Egress 

24  17  17           ( 

1    I. 

Transit 

Ingress 

17  13  12 

I. 

Shadow 

Egress 

24  18  31           1 

i    I. 

Shadow 

Ingress 

17  14  22 

II. 

Occult. 

Disapp 

25  11  57 

'     L 

TraiiHifc 

Egress 

17  15  25 

I. 

Occult. 

Disapp. 

25  12  17 

1. 

Sli*iow 

Egress 

17  16  35 

n. 

Occult. 

Reapp. 

25  14  30 

n. 

Occult, 

Diitapp.  W. 

18    9  25 

n. 

Eclipse 

Disapp. 

25  14  33  493 

',      T. 

Occult. 

Disjipp.  W. 

18  10  26 

I. 

Eclipse 

Reapp. 

25  15  41  33.5 

1 

Eclii>se 

Reapp. 

18  13  47    0.9 

II. 

Eclipse 

Reapp. 

25  16  56    2  5  > 

1 

JUPITER'S  SATELLITES,  1863.   451 




WASHINGTON 

MEAN  TTMFi. 

JUNE. 

d     h     m     • 

d      h     m     0 

I.     Transit 

Ingress  W. 

26    932 

I. 

Occult. 

Disapp. 

29    1  13 

L     Shadow 

Ingress  W. 

26  10  47 

n. 

Occult. 

Disi^p. 

29    1  14 

I.     Transit 

Egress    W. 

26  11  45 

n. 

Occult. 

Reapp. 

29    3  46 

L     Shadow 

Egress 

26  13    0 

n. 

Eclipse 

Disapp. 

29    3  52    2.8 

U.     Transit 

Ingress 

27    629 

I. 

Eclipse 

Reapp. 

29    4  38  49.7 

ni.     Occult. 

Disapp. 

27    637 

n. 

Eclipse 

Reapp. 

29    6  14    6.6 

I.     Occult. 

Disapp. 

27    645 

Transit 

Ingress 

29  22  28 

n.     Transit 

Egress    W. 

27    9    1 

Shadow 

Ingress 

29  23  45 

n.     Shadow 

Ingress   W. 

27    9    4 

Transit 

Egress 

30    042 

m.     Occult. 

Reapp.  W. 

27    9  16 

Shadow 

Egress 

30    1  58 

L    EcUpse 

Reapp.  W. 

27  10  10  11.3 

Occult. 

Disapp. 

30  19  42 

n.     Shadow 

Egress    W. 

27  11  32 

n. 

Tranat 

Ingress 

30  19  44 

m.    Eclipse 

Disapp. 

27  11  52  50.2 

m. 

Transit 

Ingress 

30  20  26 

in.     Eclipse 

Reapp. 

27  14    2  55.4 

n. 

Transit 

Egress 

30  22  17 

I.     Transit 

Ingress 

28    4    0 

n. 

Shadow 

Ingress 

30  22  21 

I.     Shadow 

Ingress 

28    5  16 

in. 

Transit 

Egress 

3023    6 

I.    Transit 

Egress 

28    6  13 

I. 

Eclipse 

Reapp. 

30  23    7  29.1 

I.     Shadow 

Egress 

28    7  29 

L 

Ph&MSoftheEeUpieioftlMSali 

)Uitet 
m. 

for  an  iBver 

tiHg  Telescope. 

d        r 

n. 

H 

r 

JU] 

IV. 

Not  JSdipsed. 

d     h     m     • 

d     h     m     8 

IT.     Shadow 

Egress 

1    049 

I. 

Eclipse 

Reapp. 

2  17  36    9.3 

m.     Shadow 

Ingress 

1    1  39 

n. 

Eclipse 

Reapp. 

2  19  34  17,4 

m.     Shadow 

Egress 

1    4    3 

I. 

Transit 

Ingress 

3  11  25 

I.    Transit 

Ingress 

1  16  57 

I. 

Shadow 

Ingress 

3  12  42 

I.     Shadow 

Ingress 

1  18  13 

I. 

Transit 

Egress 

3  13  39 

I.     Transit 

Egress 

1  19  11 

I. 

Shadow 

Egress 

3  14  55 

I.     Shadow 

Egress 

1  20  26 

I. 

Occult. 

Disapp.  W. 

4    838 

I.     Occult 

Disapp. 

2  14  10 

n. 

Transit 

Ingress  W. 

4    9    0 

n.     Occult. 

Disapp. 

2  14  31 

m. 

Occult. 

Disapp.  W. 

4  10  29 

n.     Occult. 

Reapp. 

2  17    4 

n. 

Transit 

Egress 

4  1133 

n.    Eclipse 

Disapp. 

2  17  11  23.0 

n. 

Shadow 

Jngtees 

4  11  39 

452   JUPITER'S  SATELLITES,  1863. 


WASHINGTON 

MEAN  TIME. 

JULY. 

d     h     m     a 

d      h     B        ■ 

I.     Eclipse 

Beapp. 

4  12    4  47.5 

n. 

Shadow 

Egress 

11  16  40 

m.     Occult, 

Reapp, 

4  13  10 

UI. 

Occult. 

Reapp. 

11  17    8 

II.     Shadow 

Egress 

4  14    6 

in. 

Eclipse 

Disappt 

11  19  50  44.8 

m.     Eclipee 

Disapp. 

4  15  51  39.3 

m. 

Eclipse 

Reapp. 

11  21  59  16.2 

HI.    Eclipse 

Heapp. 

4  18    0  57.3 

I. 

Transit 

Ingress 

12    7  50 

I.     Transit 

Ingress 

5    5  54 

I. 

Shadow 

Ingress  W. 

12    9    6 

I.     Shadow 

Ingress 

5    7  11 

I. 

Transit 

Egress   W. 

12  10    4 

I.    Transit 

Egrew    W. 

5    8    8 

I. 

Shadow 

Egress 

12  11  19 

I.     Shadow 

Egress    W. 

5    934 

I. 

Ocoult, 

Disapp. 

13    5    1 

I.     Occult 

Disapp. 

6    3    6 

II. 

Occult. 

Disapp. 

13    6  26 

n.     Occult. 

Disapp. 

6    3  49 

I. 

Eclipse 

Beapp,  W. 

13    8  28    4.1 

n.     Occult. 

Reapp. 

6    6  32 

n. 

Occult, 

Jleapp.   W. 

13    9    0 

n.    Eclipse 

Disapp. 

6    6  29  36.S 

n. 

Eclipse 

Disapp.  W. 

13    9  17    8.8 

I.    Eclipse 

Reapp. 

6    6  33  26.5 

II. 

Eclipse 

Reapp. 

13  11  38  35.0 

n.    Eclipse 

Reapp.    W. 

6    8  51  21.8 

I. 

Transit 

Ingress 

14    2  19 

I.     Transit 

Ingress 

7    023 

I. 

Shadow 

Ingress 

14    3  35 

I.     Shadow 

Ingress 

7    1  40 

I. 

Tranmt 

Egress 

14    4  33 

I.     Transit 

Egress 

7    237 

I. 

Sh^ow 

Egress 

14    5  48 

I.     Shadow 

Egress 

7    3  53 

I. 

Occult. 

Disapp. 

14  23  30 

I.     Occult. 

Disapp. 

7  21  35 

n. 

Transit 

Ingress 

15    0  52 

n.     Transit 

Ingress 

7  22  17 

I. 

Eclipse 

Reapp. 

15    2  56  44.3 

m.     Transit 

Ingress 

8    0  22 

n. 

Transit 

Egress 

15    3  25 

1 

n.    Transit 

Egress 

8    0  50 

n. 

Shadow 

Ingress 

15    3  30           1 

n.     Shadow 

Ingress 

8    0  56 

in. 

Transit 

Ingress 

15    4  22 

I.     Eclipse 

Reapp. 

8    1    2    5.7 

n. 

Shadow 

Egress 

15    5  57 

m.     Transit 

Egress 

8    3    3 

ni. 

Transit 

Egress 

15    7    4 

II.     Shadow 

Egress 

8    3  23 

UI. 

Shadow 

Ingress  W. 

15    9  39 

m.     Shadow 

Ingress 

8    5  39 

lU. 

Shadow 

Egress 

15  12    1 

m.     Shadow 

Egress    W. 

8    8    2 

I. 

Tranat 

Ingress 

15  20  48           1 

I.     Transit 

Ingress 

8  18  52 

I. 

Shadow 

Ingress 

15  22    4 

I.     Shadow 

Ingress 

820    9 

I. 

Transit 

Egress 

15  23    2 

I.     Transit 

Egress 

8  21    6 

I. 

Shadow 

Egress 

16    0  17 

I.     Shadow 

Egress 

8  22  22 

I. 

Occult. 

Disapp. 

16  17  59           i 

I.     Occult. 

Disapp. 

9  16    4 

n. 

Occult. 

Disapp. 

16  19  45 

n.     Occult. 

Disapp. 

9  17    7 

I. 

Eclipse 

Reapp. 

16  21  25  24.4 

I.    Ech'pse 

Reapp. 

9  19  30  46.4 

n. 

Occult. 

Reapp. 

16  22  19 

n.     Occult. 

Reapp. 

9  19  41 

II. 

Eclipse 

Disapp. 

16  22  36  24  9  , 

II.     Eclipse 

Disapp. 

9  19  48  55.4 

n. 

Eclipse 

Reapp. 

17    0  57  41.7  ' 

n.    Eclipse 

Reapp. 

9  22  10  31.0 

I. 

Transit 

Ingress 

17  15  17           ' 

I.    Transit 

Ingress 

10  13  21 

I. 

Sh^ow 

Ingress 

17  16  33 

I.     Shadow 

Ingress 

'  10  14  38 

I. 

Transit 

Egress 

17  17  31 

I.    Transit 

Egress 

10  15  35 

I. 

Shadow 

Egress 

17  18  46      . 

I.     Shadow 

Egress 

10  16  51 

I. 

Occult. 

Disapp. 

18  12  28           , 

I.     Occult. 

Disapp.  W. 

11  10  33 

n. 

Transit 

Ingress 

18  14  10 

n.    Transil 

Ingress 

11  11  34 

I. 

Eclipse- 

Reapp. 

18  15  54    2.8 

i     I.    EcHpsQ 

Rei4>p. 

11  13  59  25,0 

n. 

Transit 

Egress 

18  16  44           [ 

II.    Transit 

Egress 

11  14    7 

n. 

Shadow 

Ingress 

18  16  48 

n.     Shadow 

Ingress 

11  14  13 

ni. 

Occult. 

Disapp. 

18  18  27 

ni.     Occult. 

Disapp. 

11  14  26 

n. 

Shadow 

Egr^ 

18  19  15           ' 

1 

i 

w 

\ 


JUPITER'S  SATELLITES,   1863.   453 


WASHINGTON 

MEAN  TIME. 

JULY. 

d     h     m     • 

d     h     m     • 

m.   Occuh. 

Beapp. 

18  21    9 

II. 

Shadow 

Ingress 

25  19  23 

m.     Eclipse 

Disapp. 

18  23  49  54.5 

II. 

Shadow 

Egress 

2.5  21  49 

in.     Edipw 

Reapp. 

19    1  57  39.9 

m. 

Occult. 

Disapp. 

25  22  32 

I.     Transit 

Ingress  W. 

19    9  46 

III. 

Occult. 

Reapp. 

26    1  15 

I.     Shadow 

Ingress 

19  11    2 

m. 

Eclipse 

Disapp. 

26    3  49  41  5 

I.     Transit 

Egrcsa 

19  12    0 

m. 

Eclipse 

Reapp. 

26    5  56  41  9 

I.     Shadow 

Egress 

19  13  15 

I. 

Transit 

Ingress 

26  11  42 

I.     Occult. 

Disapp. 

20    6  57 

I. 

Shadow 

Ingress 

26  12  57 

n.     Occult. 

Disapp.  W. 

20    9    5 

I. 

Transit 

Egress 

26  13  56 

I.     Eclipse 

Reapp.  W. 

20  10  22  42.1 

I. 

Shadow 

Egress 

26  15  10 

n.     Occult. 

Reapp. 

20  11  39 

I. 

Occult. 

IMsapp.  W. 

27    853 

n.     Eclipse 

Disapp. 

20  11  44  37.5 

n. 

Occult. 

Disapp. 

27  11  46 

n.     Eclipse 

Reapp. 

20  14    5  44.9 

I. 

Eclipse 

Reapp. 

27  12  17  20.4 

I.     Transit 

Ingress 

21    4  15 

n. 

Occult. 

Reapp. 

27  14  19 

I.     Shadow 

Ingress 

21    5  31 

n. 

Eclipse 

Disapp. 

27  14  22    1.0 

I.     Transit 

Egress 

21    6  29 

II. 

Eclipse 

beapp. 

27  16  42  49.2 

I.     Shadow 

Egress 

21    7  44 

I. 

Transit 

Ingress 

28    6  11 

I.     Occult. 

Disapp. 

22    1  26 

I. 

Shadow 

Ingress 

28    7  26 

U.     Transit 

Ingress 

22    3  29 

I. 

Transit 

Egress   W. 

28    8  25 

I.     Eclipse 

Reapp. 

22    4  51  Q12 

I. 

Shadow 

Egress    W. 

28    9  39 

II.     Transit 

Egress 

22    6    2 

I. 

Occult. 

Disapp. 

29    322 

n.     Shadow 

Ingress 

22    6    5 

n. 

Transit 

Ingress 

29    6    8 

m.     Transit 

Ingress   W. 

22    824 

I. 

Eclipse 

Reapp. 

29    6  45  59.3 

n.     Shadow 

Egress    W. 

22    832 

n. 

Shadow 

Ingress  W. 

29    8  40 

m.     Transit 

Egress 

22  11    7 

n. 

Transit 

Egress    W. 

29    8  41 

III.     Shadow 

Ingress 

22  13  38 

n. 

Shadow 

Egress 

29  11    7 

m.     Shadow 

Egress 

22  16    0 

m. 

Transit 

Ingress 

29  12  30 

I.     Transit 

Ingress 

22  22  44 

m. 

Tranat 

Egress 

29  15  13 

I.     Shadow 

Ingress 

22  23  59 

in. 

Shadow 

Ingress 

29  17  37 

I.     Transit 

I^ress 

23    058 

m. 

Shadow 

Egress 

29  19  58 

I.     Shadow 

i^ress 

23    2  12 

Transit 

Ingress 

30    0  41 

I.     Occult. 

Disapp. 

23  19  55 

Shadow 

Ingress 

30    1  55 

n.     Occult. 

Disapp. 

23  22  26 

Transit 

Egress 

30    2  55 

L    Eclipse 

Reapp. 

23  23  20    2.4 

Shadow 

Egress 

30    4    8 

n.    Occult. 

Reapp. 

24    1    0 

Occult. 

Disapp. 

30  21  51 

n.    ikslipse 

Disapp. 

24    1    3  50.2 

n. 

Occult. 

Disapp. 

31    1    7 

n.    EcUpse 

Reapp. 

24    3  24  48.0 

I. 

Eclipse 

Reapp. 

31    1  14  41.0 

I.     Transit 

Ingress 

24  17  13 

n. 

Occult. 

Reapp. 

31    3  40 

I.     Shadow 

Ingress 

24  18  28 

n. 

Eclipse 

Disapp. 

31    3  41    9.4 

I.     Transit 

Egress 

24  19  27 

n. 

Eclipse 

Reapp. 

31    6    1  48.2 

I.     Shadow 

Egress 

24  20  41 

L 

Transit 

Ingress 

31  19  10 

I.     Occult 

Disapp. 

25  14  24 

I. 

Shadow 

Ingress 

31  20  24 

II.     Transit 

Ingress 

25  16  48 

I. 

Transit 

Egress 

31  21  24 

I.     Eclipse 

Reapp. 

25  17  48  40.6 

I. 

Shadow 

Egress 

31  22  37 

n.    Transit 

Egress 

25  19  21 

454   JUPITER'S  SATELLITES,   1863. 


WASHINGTON 

MEAN  TIME. 

— — ■ 

JULY. 

T 

PhagfioftheEelipMtofUieSati 

(Uiteti 

TTT. 

br  in  InTerUng  Tebscope. 

d       r 

■L* 

W 

^-""N^ 

r 

^ 

n. 

W 

« 

IV. 

Not  Edipiei. 

AUG 

USI 

1 

d     h     m     ■ 

d     h     n      • 

L 

Occult. 

Disapp. 

1  16  21 

m. 

Shadow 

Ingress 

5  21  37 

u. 

Transit 

Ingress 

1  19  27 

in. 

Shadow 

Egress 

523  57 

L 

EcUpse 

Reapp. 

1  19  43  19.4 

I. 

Transit 

Ingress 

6    239 

IL 

Shadow 

Ingress 

1  21  58 

I. 

S^iadow 

Ingress 

6    3  50 

u. 

Transit 

Egress 

1  22    1 

I. 

Transit 

Egress 

6    453 

1  n. 

Shadow 

Egress 

2    024 

I. 

Shadow 

Egress 

6    6    3 

III. 

Occult. 

Disapp. 

2    240 

I. 

Occult. 

Disapp. 

623  48 

1  ^' 

Ofccult. 

Reapp. 

2    523 

I. 

Eclipse 

Reapp. 

7    3    9  19.4 

m. 

Eclipse 

Disapp.  W. 

2    7  48  54.8 

u. 

Occult. 

Disapp. 

7    3  50 

;  III. 

Eclipse 

Reapp. 

2    9  55  11.0 

n. 

Eclipse 

Reapp.  W. 

7    8  38  42.1 

1    ^• 

Transit 

Ingress 

2  13  40 

I. 

Transit 

Ingress 

7  21    8 

'     L 

Shadow 

Ingress 

2  14  52 

I. 

Shadow 

Ingress 

722  19 

I. 

Transit 

Egress 

2  15  54 

I. 

Transit 

Egress 

723  22 

L 

Shadow 

Egress 

2  17    5 

I. 

Shadow 

Egress 

8    032 

1     I. 

Occult. 

Disapp. 

3  10  50 

I. 

Occult. 

Disapp. 

8  18  17 

1     L 

Eclipse 

Reapp. 

3  14  11  59.2 

I. 

Eclipse 

Reapp. 

8  21  37  57.3  1 

II. 

Occult. 

Disapp. 

3  14  28 

n. 

Transit 

Ingress 

822    9 

II. 

Eclipse 

Reapp. 

3  19  19  47.8 

II. 

Shadow 

Ingress 

9    0  33 

I. 

Transit 

Ingress  W. 

4    8    9 

n. 

Transit 

Egress 

9    042          1 

I. 

Shadow 

Ingress  W. 

4    9  21 

n. 

Shadow 

Egress 

9    3    0 

I. 

Transit 

Egress 

4  10  23 

III. 

Occult. 

Disapp. 

9    650 

1     I. 

Shadow 

Egress 

4  11  34 

ni. 

Occult. 

Reapp. 

9    933 

I. 

Occult 

Disapp. 

5    5  19 

m. 

Eclipse 

Disapp. 

9  11  48  14.1  j 

I. 

Eclipse 

Reapp.  W. 

5    8  40  37.7 

in. 

Eclipse 

Reapp. 

9  13  53  46.9  1 

II. 

Transit 

Ingress  W. 

5    848 

I. 

Transit 

Ingress 

9  15  38 

'    II. 

Shadow 

Ingress 

5  11  15 

I. 

Shadow 

Ingress 

9  16  48 

n. 

Transit 

Egress 

5  11  21 

1. 

Transit 

Egress 

9  17  52 

n. 

Shadow 

Egress 

5  13  41 

I. 

Shadow 

Egress 

9  19    1 

III. 

Transit 

Ingress 

5  16  41 

I. 

Occult. 

Disapp. 

10  12  47          ' 

m. 

Transit 

Egress 

5  19  24 

I. 

Eclipse 

Reapp. 

10  16    6  36.9 

1 

JUPITER'S  SATELLITES,  1863.  45& 


WASmNGTON 

MEAN  TIME. 

AUGUST. 

d     h     m     • 

d     h    m      a 

n. 

Occult. 

Disapp. 

10  17  12 

I. 

Shadow 

Egress 

18  15  25 

u. 

Eclipse 

Beapp. 

10  21  56  39.2 

I. 

Occult. 

Disapp. 

19    9  16 

!■• 

Transit 

Ingress 

11  10    7 

I. 

Eclipse 

Reapp. 

19  12  29  51.8 

I. 

Shadow 

Ingress 

11  11  17 

n. 

Transit 

Ingress 

19  14  13 

1, 

Transit 

Egress 

11  12  21 

n. 

Shadow 

Ingress 

19  16  25 

Shadow 

Egress 

11  13  30 

n. 

Transit 

Egress 

19  16  46 

I. 

Occult. 

Disapp. 

12    7  17 

n. 

Shadow 

Egress 

19. 18  51 

I. 

Eclipse 

Beapp. 

12  10  35  15.1 

m. 

Transit 

Ingress 

20    1  10 

IL 

Transit 

Ingress 

12  11  30 

m. 

Transit 

Egress 

20    3  52 

n. 

Shadow 

Ingress 

12  13  50 

m. 

Shadow 

Ingress 

20    536 

n. 

Tranat 

Egress 

12  14    3 

I. 

Transit 

Ingress 

20    636 

n. 

Shadow 

Egress 

12  16  16 

I. 

Shadow 

Ingress  W. 

20    7  41 

in. 

Transit 

Ingress 

12  20  54 

m. 

Shadow 

Egress    W. 

20    7  55  • 

m. 

Transit 

Egress 

12  23  36 

I. 

Transit 

Egress 

20    8  50 

m. 

Shadow 

Ingress 

13    136 

I. 

Shadow 

Egress 

20    9  54 

in. 

Shadow 

Egress 

13    3  56 

I. 

Occult. 

Disapp. 

21    3  46 

I. 

Transit 

Ingress 

13    4  37 

I. 

Eclipse 

Reapp. 

21    6  58  33.3 

I. 

Shadow 

Ingress 

13    5  45 

II. 

Occult. 

Disapp. 

21    9  20 

I. 

Trannt 

Egress 

13    6  51 

n. 

EcUpse 

Reapp. 

21  13  53    3.3 

I. 

Shadow 

Egress 

13    7  58 

I. 

Transit 

Ingress 

22    1    6 

I. 

Occult. 

Disapp. 

14    1  46 

I. 

Shadow 

Ingress 

22    2    9 

I. 

Eclipse 

Reapp. 

14    5    3  56.7 

I. 

Transit 

Egress 

22    320 

n. 

Occult. 

Disapp. 

14    6  34 

I. 

Shadow 

Egress 

22    4  22 

n. 

Eclipse 

Eeapp. 

14  11  15  27iJ 

I. 

Occult. 

Disapp. 

22  22  16 

I. 

Transit 

Ingress 

14  23    7 

I. 

Eclipse 

Reapp. 

23    1  27  10.4 

I. 

Shadow 

Ingress 

15    0  14 

n. 

Transit 

Ingress 

23    335 

I. 

Transit 

Egress 

15    1  21 

n. 

Shadow 

Ingress 

23    5  43 

I. 

Shadow 

Egress 

15    2  27 

II. 

Transit 

Egress 

23    6    8 

I. 

Occult. 

Disapp. 

15  20  16 

n. 

Shadow 

Egress    W. 

23    8    8 

I. 

Eclipse 

Reapp. 

15  23  32  34.6 

m. 

Occult. 

Disapp. 

23  15  21 

n. 

Tranat 

Ingress 

16    0  51 

m. 

Occult. 

Reapp. 

23  18    3 

II. 

Shadow 

Ingress 

16    3    7 

I. 

Transit 

Ingress 

23  19  36 

n. 

Transit 

Egress 

16    3  24 

ra. 

Eclipse 

Disapp. 

23  19  45  46.3 

n. 

Shadow 

Egress 

16    5  33 

I. 

Shadow 

Ingress 

23  20  37 

1  m. 

Occult. 

Disapp. 

16  11    5 

I. 

Transit 

Egress 

23  21  50 

m. 

Occult. 

Reapp. 

16  13  48 

m. 

Eclipse 

Reapp. 

23  21  49  54.9 

m. 

Eclipse 

Disapp. 

16  15  47    3.1 

I. 

Shadow 

Egress 

23  22  50 

I. 

Transit 

Ingress 

16  17  36 

I. 

Occult. 

Disapp. 

24  16  46 

HI. 

Eclipse 

Reapp. 

16  17  51  53.3 

I. 

Eclipse 

Reapp. 

24  19  55  49.8 

I. 

Shadow 

Ingress 

16  18  43 

n. 

Occult. 

Disapp. 

24  22  43 

I. 

Transit 

Egress 

16  19  50 

n. 

Eclipse 

Reapp. 

25    3  11  54.8 

I. 

Shadow 

Egress 

16  20  56 

I. 

Transit 

Ingress 

25  14    6 

I. 

Occult. 

Disapp. 

17  14  46 

I. 

Shadow 

Ingress 

25  15    6 

I. 

Eclipse 

Reapp. 

17  18    1  14.1 

I. 

Transit 

Egress 

25  16  20 

n. 

Occult. 

Disapp. 

17  19  57 

I. 

Shadow 

Egress 

25  17  19 

n. 

EcUpse 

Reapp. 

18    0  33  21.7 

I. 

Occult. 

Disapp. 

26  11  16 

i    ^• 

Transit 

Ingress 

18  12    6 

I. 

Eclipse 

Reapp. 

26  14  24  27.1 

1    I. 

Shadow 

Ingress 

18  13  12 

n. 

Transit 

Ingress 

26  16  57 

1    I. 

Transit 

Egress 

18  14  20 

n. 

Shadow 

Ingress 

26  19    0 

456   JUPITER'S  SATELLITES,  1863. 


WASHINGTON  MEAN  TIME. 

AUGUST. 

d     h     m     • 

d     h     m     • 

n. 

Transit 

Egress 

26  19  30 

L 

Shadow 

Egress 

29    6  17 

n. 

Shadow 

Egress 

26  21  26 

I. 

Occult. 

Disapp. 

30    0  16           ! 

m. 

Transit 

Ingress 

27    527 

I. 

Eclipse 

Re^p. 

30    3  21  45.5 

in. 

Transit 

I^ress 

W.    27    8    8 

n. 

Transit 

Ingress 

30    620 

I. 

Transit 

Ingress 

W.    27    8  36 

IL 

Shadow 

Ingress 

30    8  18 

m. 

Shadow 

Ingress 

27    934 

n. 

Transit 

Egre- 

30    853 

I. 

Shadow 

Ingress 

27    935 

II. 

Shadow 

Egress 

30  10  43 

I. 

Transit 

Egress 

27  10  50 

m. 

Occult. 

mapp. 

30  19  40 

I. 

Shadow 

Egress 

27  11  48 

I. 

Transit 

Ingress 

30  2136 

in. 

Shadow 

Egress 

27  11  53 

m. 

Occult. 

Reapp. 

30  22  21 

I. 

Occult 

Disapp. 

.     28    5  46 

I. 

Shadow 

Ingress 

30  22  33 

I. 

Eclipse 

Reapp. 

28    8  53    8.5 

m. 

Eclipse 

Disapp. 

30  23  44  444  1 

n. 

Occult. 

Disapp. 

28  12    6 

I. 

Transit 

Egress 

30  23  50 

n. 

£clif)se 

28  16  31  29.0 

I. 

Shadow 

Egress 

31    0  46 

I. 

Transit 

Ingress 

29    3    6 

m. 

Eclipse 

ReaK>. 

31    1  48  12.3  ' 

I. 

Shadow 

Ingress 

29    4    4 

I. 

Occult. 

Disapp. 

31  18  46           1 

L 

Transit 

Egre« 

29    520 

I. 

Eclipse 

ReaK>. 

31  21  50  24.3 

L 

PhaietoftheEelipieioftlieSalf 

)Uitet 
m. 

for  in  iDfirOBg  Tebscope. 

d       r 

XL 

^ 

7 

SEPTE 

IV. 

-t — 

MB] 

IToi  Edipted. 
SB. 

•    d     h     m     f 

d     h     m     ■ 

n. 

Occult. 

Disapp. 

1    1  30 

m. 

Transit 

Ingress 

3    948 

n. 

Eclipfte 

Reapp. 

1    5  46  17.1 

I. 

Transit 

Ingress 

3  10  36 

I. 

Transit 

Ingress 

1  16    6 

I. 

Shadow 

Ingress 

3  11  29 

I. 

Shadow 

Ingress 

1  17    1 

ra. 

Transit 

Egress 

3  12  29 

I. 

Transit 

Egress 

1  18  20 

I. 

Transit 

Egress 

3  12  50 

I. 

Shadow 

Egress 

1  19  14 

m. 

Shadow 

Ingress 

3  13  35 

I. 

Occult. 

Disapp. 

2  13  15 

I. 

Shadow 

Egress 

3  13  42          ; 

I. 

Eclipse 

Reapp. 

2  16  19    0.8 

m. 

Shadow 

Egress 

3  15  53          1 

n. 

Transit 

Ingress 

2  19  43 

I. 

Occult. 

Disapp. 

4    745           ; 

II. 

Shadow 

Ingress 

2  21  35 

I. 

Eclipse 

Reapp. 

4  10  47  42,0 

II. 

Transit 

Egress 

2  22  16 

n. 

Occult. 

Disapp. 

4  14  54 

n. 

Shadow 

Egress 

3    0    0 

n. 

Eclipse 

R^app. 

4  19    4  44.0 

JUPITER'S  SATELLITES,  1863.  457 


WASHINGTON 

MEAN  TIME. 

SEFTEUBES,                                                        | 

d     h     m*    • 

d    h    m     ■    a 

L 

Tranat 

Ingress 

5    5.6 

I. 

Eclipse 

Reapp. 

13    7  10  49.1 

1     !• 

Shadow 

Ingress 

5    5  56 

II. 

Transit 

Ingress 

13.11  54 

I, 

Tranrit 

Egress 

W.      5    7  20 

n. 

Shadow 

Ingress 

13  13  28 

I, 

Shadow 

Egress 

5    8  11 

II. 

Transit 

Egress 

13  14  55 

Occult, 

Disapp. 

6    2  15 

n. 

Shadow 

Egress 

13  15  53 

I. 

Eclipse 

Reapp. 

6    5  10  18.4 

I. 

Transit 

Ingress 

14    1  36 

n. 

Traodifc 

Ingress 

6    9    6 

I. 

Shadow 

Ingress 

14    2  21 

n. 

Shadow 

Ingress 

6  10  53 

I. 

Transit 

Egress     / 

14    3  50 

n. 

Transit 

Egress 

6  11  30 

ra. 

Occult. 

Disapp.   ^ 

14    4  24 

n. 

Shadow 

Egress 

6  13  18 

I. 

Shadow 

Egress 

14    4  34 

I. 

Transit 

Ingress 

623  36 

m. 

Occult. 

Reapp. 

14    7    3 

|m. 

Occalt. 

Disapp. 

7    0    1 

ra. 

Eclipse 

Disapp. 

14    7  43  13.5 

L 

Shadow 

Ingress 

7    037 

ni. 

Eclipse 

Re^p. 

14    9  45  23.3 

L 

Transit 

Egress 

7    1  50 

I. 

Occult 

Disapp. 

14  22  45 

I    I. 

Shadow 

Egress 

7    2  40 

I. 

Eclipse    ' 

Reapp. 

15    1  39  27.6j 

m. 

Occult. 

Reapp. 

7    2  41 

n. 

Occult. 

Disapp. 

15    7    6 

m. 

Eclipse 

Disapp. 

7    3  43  41.6 

n. 

Eclipse 

Reapp. 

15  10  58  27.2 

,m. 

Eclipse 

Reapp. 

7    5  46  30.0 

I. 

Transit 

Ingress 

15  20    6 

I, 

OconlL 

Disapp. 

7  20  45 

I. 

Shadow 

Ingress 

15  20  50 

L 

Eclipse 

Reapp. 

7  23  44  57.0 

I. 

Transit 

Egress 

15  22  20 

n. 

Occult. 

Disapp. 

8    4  17 

I. 

Shadow 

Egress 

15  23    3. 

n. 

Eclipse 

Reapp. 

8    8  22  28.2 

I. 

Occult. 

Disapp. 

16  17  15 

L 

Transit 

Ingress 

8  18    6 

I. 

EcUpse 

Reapp. 

16  20    8    2.6 

I. 

Shadow 

Ingress 

8  18  56 

n. 

Transit 

Ingress 

17    1  18 

L 

Transit 

Egress 

820  20 

n. 

Shadow 

17    2  46 

I- 

Shadow 

EgrcM 

8  21    9 

n. 

Transit 

Egress 

17    3  49 

1    I. 

Occult. 

Disapp. 

9  15  15 

n. 

Shadow 

Egress 

17    5  11 

1    I. 

Eclipse 

Reapp. 

9  18  13  32.9 

I. 

Transit 

Ingress 

17  14  37 

,  ^' 

Transit 

Ingress 

922  30 

I. 

Shadow 

Ingress 

17  15  19 

1  ^' 

Shadow 

Ingress 

10    0  10 

I. 

Transit 

Egress 

17  16  51 

1  II. 

Transit 

Egress 

10    1    2 

I. 

Shadow 

Egress 

17  17  32 

n. 

Shadow 

Egress 

10    2  35 

m. 

Transit 

Ingress 

17  18  33 

1    I. 

Transit 

Ingress 

10  12  36 

m. 

Transit 

Egress 

17  21  11 

1    I. 

Shadow 

Ingress 

10  13  25 

HL 

Shadow 

Ingress 

17  21  32 

in. 

Transit 

Ingress 

10  14  10 

m. 

Shadow 

Egress 

17  23  49 

I. 

Transit 

Egress 

10  14  50 

I. 

Occult. 

IXsapp. 

18  11  45 

I. 

Shadow 

Egress 

10  15  38 

I. 

Eclipse 

Reapp. 

18  14  36  42.9 

ra. 

Transit 

Egress 

10  16  49 

n. 

Occult. 

Disa^. 

18  20  30 

'ra. 

Shadow 

Ingress 

10  17  33 

II. 

Eclipse 

Reapp. 

19    0  17  37.8 

ra. 

Shadow 

Egress 

10  19  51 

I. 

Transit 

Ingress 

19    9    7 

I. 

Occuk. 

Disapp. 

11    9  45 

I. 

Shadow 

Ingress 

19    9  48 

I. 

Eclipse 

Reapp. 

11  12  42  13.5 

I. 

Transit 

Egresp 

19  11  21 

n. 

Occult. 

Disapp. 

11  17  42 

I. 

Shadow 

Egress 

19  12    1 

n. 

Eclipse 

Reapp. 

11  21  40  47.0 

I. 

Occult. 

Disapp. 

20    6  15 

I. 

Transit 

Ingress 

12    7    6 

I. 

Eclipse 

Reapp. 

20    9    5  17.9 

I. 

Shadow 

Ingress 

12    7  53 

n. 

Transit 

Ingress 

20  14  42 

I. 

Transit 

Egress 

12    9  20 

n. 

Shadow 

Ingress 

20  16    4 

I. 

Shadow 

Egres 

12  10    6 

n. 

Transit 

Egress 

20  17  13 

t    I. 

Occult. 

Disapp. 

13    4  15 

n. 

Shadow 

Egress 

20  18  28 

58 
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- 

WASHINGTON 

MEAN  TIME. 

SEPTEMBER.                                                           | 

d     h     m     f 

d     h     m     ■ 

I.     Transit 

Ingress 

21    3  37 

I. 

Occult. 

Disapp. 

25  13  46 

I.     Shadow 

Ingress 

21    4  17 

I. 

Eclipse 

Reapp. 

25  16  31    9.4 

I.     Transit 

Egress 

21    5  51 

n. 

Occult. 

Disapp. 

25  23  19 

I.     Shadow 

Egress 

21    6  30 

II. 

Eclipse 

Reapp. 

26    2  53  15.8 

III.     Occult. 

Disapp. 

21    8  49 

I. 

Transit 

Ingress 

26  11    8 

m.     Occult. 

Reapp. 

21  11  26 

I. 

Shadow 

Ingress 

26  11  42 

in.     Eclipse 

Disapp. 

21  11  41    7.9 

I. 

Transit 

Egress 

26  13  22 

m.     Eclipse 

Beapp. 

21  13  43  40.1 

I. 

Shadow 

Egress 

26  13  55 

I.     Occult. 

Disapp. 

22    046 

I. 

Occult. 

Disapp. 

27    8  17 

I.    Eclipse 

Reapp. 

22    3  33  55.4 

I. 

Eclipse 

Reapp. 

27  10  59  43.6 

n.     Occult. 

Disapp. 

22    954 

n. 

Transit 

Ingress 

27  17  30 

n.    Eclipse 

Reapp. 

22  13  35  13.8 

n. 

Shadow 

Ingress 

27  18  39 

I.    Transit 

Ingress 

22  22    7 

n. 

Transit 

Egress 

27  20    1 

I.     Shadow 

Ingress 

22  22  45 

n. 

Shadow 

Egress 

27  21    3 

.    I.     Transit 

Egress 

23    0  21 

I. 

Transit 

Ingress 

28    538 

I.     Shadow 

Egress 

23    0  58 

I. 

Shadow 

Ingress 

28    6  11 

I.     Occult 

Disapp. 

23  19  16 

I. 

Transit 

Egress 

28    7  52 

I.    Eclipse 

Reapp. 

23  22    2  29.8 

I. 

Shadow 

Egress 

28    824 

U.     Transit 

Ingress 

24    4    6 

in. 

Occult. 

Disapp. 

28  13  15 

U.     Shadow 

Ingress 

24    5  21 

in. 

Eclipse 

Reapp. 

28  17  42    0.6 

II.     Transit 

Egress 

24    637 

I. 

Occult. 

Disapp. 

29    2  47 

n.     Shadow 

Egress 

24    746 

I. 

Eclipse 

Reapp. 

29    5  28  20.8 

I.     Transit 

Ingress 

24  16  38 

n. 

Occult. 

Disapp. 

29  12  44 

I.     Shadow 

Ingress 

24  17  13 

n. 

Eclipse 

Reapp. 

29  15  59  47.6 

I.    .Transit 

Egress 

24  18  52 

I. 

Transit 

Ingress 

30    0    8 

I.     Shadow 

Egress 

24  19  26 

I. 

Shadow 

Ingress 

30    039 

m.     Transit 

Ingress 

24  22  58 

I. 

Transit 

Egress 

30    222 

m.     Shadow 

Ingress 

25    1  30 

I. 

Shadow 

Egress 

30    2  52 

m.     Transit 

Egress 

25    1  35 

I. 

Occult. 

Disapp. 

30  21  17 

m.     Shadow 

Egress 

25    3  47 

1. 

Eclipse 

Reapp. 

30  23  56  53.9 

L 

PIi&M8orikeEeUpi6sortlM8a]f 

UitM 

br  in  InyertlDg  Teleieope. 

I       r 

n. 

7 

IV. 

Nht  Edip$ed, 
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1 

WASHINGTON 

MEAN  TTMK. 

TheSateUites 

1 

are  not  visible  from  September  30th  to  December  Ist,  Jupiter  being  too     | 

near  the  Sun. 

DECEMBER. 

d     h     m     f 

d     h    m      • 

I. 

Shadow 

Egress 

1    1  28 

I. 

Transit 

Egress 

8    358 

L 

Transit 

Egress 

1    1  59 

I. 

Eclipse 

Disapp. 

8  22  21  49.8 

I. 

Eclipse 

Disapp. 

I'aO  27  59.3 

I. 

Occult. 

Reapp 

9    1  10 

I. 

Occult. 

Reapp. 

1  23  10 

in. 

EcUpse 

Disapp. 

9    7  24  31.0 

m. 

Eclipse 

Disapp. 

2    3  26  28.0 

m. 

Eclipse 

Reapp. 

9    9  20  28.2 

m. 

Eclipse 

Reapp. 

2    5  22  49.2 

m. 

Occult. 

Disapp.' 

9    9  51 

ni. 

Occult, 

Disapp. 

2    525 

in. 

Occult, 

Reapp. 

9  12    6 

in. 

Occult, 

Reapp.    ^ 

2    743 

n. 

Eclipse 

Disi^p. 

9  15  39  43.3 

n. 

Eclipse 

Disapp. 

2  13    4  41.4 

n. 

Occult. 

Reapp. 

9  19  14 

IL 

Occult. 

Reapp. 

2  16  26 

I. 

Shadow 

Ingress 

9  19  38 

I. 

Shadow 

Ingress  W. 

2  17  44 

1. 

Transit 

Ingress 

9  20  16 

I. 

Transit 

Ingress  W. 

2  18  16 

L 

Shadow 

Egress 

9  21  50 

I. 

Shadow 

Egress 

2  19  56 

I. 

Transit 

Egress 

9  22  28 

I. 

Transit 

Egress 

220  29 

I. 

Eclipse 

Disfi^p. 

10  16  50  12.8 

i    ^• 

Eclipse 

Disai^. 

3  14  56  23.2 

I. 

Occult. 

Reapp. 

10  19  40 

!   I. 

Occult. 

Reapp.  W. 

3  17  40 

n. 

Shadow 

Ingress 

11    9  56 

n. 

Shadow 

Ingress 

4    7  20 

n. 

Transit 

Ingress 

11  11  15 

n. 

Transit 

Ingress 

4    826 

n. 

Shadow 

Egress 

11  12  18 

n. 

Shadow 

Egress 

4    9  42 

n. 

Tranat 

Egress 

11  13  39 

n. 

Transit 

Egress 

4  10  50 

I. 

Shadow 

Ingress 

11  14    6 

I. 

Shadow 

Ingress 

4  12  13 

L 

Transit 

Ingress 

11  14  46 

I. 

Transit 

Ingress 

4  12  46 

I. 

Shadow 

Egress 

11  16  18 

I. 

Shadow 

Egress 

4  14  25 

I. 

Transit 

Egress     . 

11  16  58 

I. 

Transit 

EgrMS 

4  14  59 

I. 

Eclipse 

Disapp. 

12  11  18  43.1 

I. 

Eclipse 

Disapp. 

5    9  24  54.6 

I. 

Occult. 

R«4)p. 

12  14  10 

I. 

Occult. 

Reapp. 

5  12  10 

m. 

Shadow 

Ingress 

12  21  13 

i  m. 

Shadow 

Ingress 

5  17  15 

m. 

Shadow 

Egress 

12  23  24 

m. 

Shadow 

Egress 

5  19  26 

ni. 

Transit 

Ingress 

13    0    0 

!in. 

Transit 

Ingress 

5  19  36 

ni. 

Transit 

Egress 

13    2  14 

m. 

Transit 

Egress 

5  21  52 

n. 

Eclipse 

Disapp. 

13    4  56  39.4 

n. 

Eclipse 

Disapp. 

6    2  21  43.3 

I. 

Shadow 

Ingress 

13    8  34 

n. 

Occult. 

Rei^p. 

6    5  51 

n. 

Occult. 

Reapp. 

13    8  37 

Shadow 

Ingress 

6    642 

I. 

Transit 

Ingress 

13    9  16 

Transit 

Ingress 

6    7  16 

I. 

Shadow 

Egress 

13  10  46 

Shadow 

Egress 

6    854 

I. 

Transit 

Egress 

13  li  28 

Transit 

Egress 

6    928 

I. 

Eclipse 

Disapp. 

14    5  47    7.4 

Eclipse 

Disapp. 

7    3  53  19.7 

I. 

Occult. 

Reapp. 

14    8  40 

Occult. 

Reapp. 

7    6  40 

n. 

Shadow 

Ingress 

14  23  14 

n. 

Shadow 

Ingress 

720  38 

n. 

Transit 

Ingress 

15    0  39 

n. 

Transit 

Ingress 

7  21  50 

n. 

Shadow 

Egress 

15    136 

u. 

Shadow 

Egress 

723    0 

n. 

Transit 

Egress 

15    3    2 

n. 

Transit 

Egress 

8    0  14 

I. 

Shadow 

Ingress 

15    3    3 

Shadow 

Ingress 

8    1  10 

I. 

Transit 

Ingress 

15    3  46 

Tranat 

Ingress 

8    1  46 

I. 

Shadow 

Egress 

15    5  15 

Shadow 

• 

Egress 

8    322 

I. 

Transit 

Egress 

15    5  58 
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WASfflNGTON 

MEAN  TTME. 

•      ! 

DECEMBER.                                                            j 

d     h     m     • 

4       h      B         •       ' 

I.     Eclipse 

Disapp. 

16    0  15  29.8 

in. 

Occult. 

Disapp.  W. 

23  18  38 

I.     Occult. 

Rcapp. 

16    3  10 

n. 

Eclipse 

Disapp. 

23  20  46  16.4 

m.     Eclipse 

Disapp. 

16  11  22  30.8 

in. 

Occult. 

Reapp. 

232049 

in.     Eclipse 

Reapp. 

16  13  18    5.2 

I. 

Shadow 

Ingress 

232324 

m.     Occult. 

Disapp. 

16  14  15 

I. 

Tranrit 

•  Ingress 

24    0  15           , 

m.     Occult. 

Reapp. 

16  16  28 

n. 

Occult. 

Reapp. 

24    043           \ 

n.     EcHpso 

Disapp.  W. 

16  18  12  34.6 

I. 

Shadow 

Egress 

24    1  36 

I.     Shadow 

Ingress 

16  21  32 

I. 

Transit 

Egress 

24    227           ! 

II.     Occult. 

Reapp. 

16  22  ,0 

I. 

EcKpse 

Disapp. 

24  20  37  41.7 

I.     Transit 

Ingress 

16  22  16 

L 

Occult. 

Reapp. 

24  23  40 

I.     Shadow 

Egress 

16  23  44 

n. 

Shadow 

Ingress 

25  15    8 

I.    Transit 

Egress 

17    0  28 

n. 

Transit 

Ingress  W, 

25  16  51 

I.     Eclipse 

Disapp. 

17  18  43  58.5 

n. 

Shadow 

Egress   W. 

25  17  30           : 

I.     Occult. 

Reapp. 

17  21  40 

I. 

Shadow 

Ingress  W. 

25  17  53           ^ 

II.     Shadow 

Ingress 

18  12  32 

I. 

Transit 

Ingress 

25  18  45           1 

n.     Transit 

Ingress 

18  14    4 

II. 

Transit 

Egress 

25  19  13 

IL     Shadow 

Egress 

18  14  54 

I. 

l^adow 

Egress 

25  20    5 

I.     Shadow 

Ingress 

18  16    0 

I. 

Transit 

Egress 

25  2057 

n.    Transit 

Egress 

18  16  26 

I. 

Eclipse 

mapp. 

26  15    6  10.4 

I.     Transit 

Ingres 

18  16  46 

I. 

Occult. 

Reapp. 

26  18    9 

I.     Shadow 

Egress    W. 

18  18  12 

m. 

Shadow 

Ingress 

27    5    7           ' 

I.     Transit 

Egress 

18  18  58 

m. 

Shadow 

Egress 

27    7  18 

I.     Eclipse 

Disapp. 

19  13  12  26J2 

m. 

Transit 

Ingress 

27    843 

I.     Occult. 

Reapp. 

19  16  10 

n. 

Eclipse 

Disapp. 

27  10    3    2.9  . 

m.     Shadow 

Ingress 

20    1  10 

ni. 

Transit 

Egress 

27  10  53 

m.     Shadow 

Egress 

20    321 

I. 

l^adow 

Ingress 

27  12  21           1 

m.     Transit 

Ingress 

20    422 

I. 

Transit 

Ingress 

27  13  14 

m.     Transit 

Egress 

20    634 

n. 

Occult. 

Reapp. 

27  14    5 

II.     Ecfipse 

Disapp. 

20    7  29  25.6 

1. 

Shadow 

Egress 

27  14  33 

I.    Shadow 

Ingress 

20  10  28 

I. 

Transit 

Egress 

27  15  26 

I.     Transit 

Ingress 

20  11  15 

I. 

Eclipse 

Disapp. 

28    9  34  33.S 

n.     Occult. 

Reapp. 

20  11  21 

I. 

Occalt. 

Reapp. 

28  12  39           ' 

I.     Shadow 

Egress 

20  12  40 

n. 

Shadow 

Ingress 

29    4  26 

1.    Transit 

Egress 

20  13  27 

n. 

Transit 

Ingress 

29    6  14 

I.    Eclipse 

Disapp. 

21    7  ^  51.9 

n. 

Shadow 

Egress 

29    647 

I.     Occult. 

Reapp. 

21  10  40 

I. 

Shadow 

Ingress 

29    6^ 

n.     Shadow 

Ingress 

22    1  50 

I. 

Transit 

Ingress 

29    7  44 

II.     Transit 

Ingress 

22    327 

n. 

Transit 

Egress 

29    835 

n.     Shadow 

Egress 

22    4  12 

I. 

Shadow 

Egress 

29    9    1 

1.     Shadow 

Ingress 

22    4  56 

I. 

Transit 

I^ress 

29    956 

I.    TVansit 

Ingress 

22    545 

I. 

Eclipse 

Disapp. 

30    4    3    1.2 

JL    Transit 

Egress 

22    5  49 

I. 

Occult. 

Reapp. 

30    7    9 

I.     Shadow 

Egress 

22    7    8 

m. 

Eclipse 

Disapp. 

30  19  18  56.0 

L    Transit 

Egress 

22    7  57 

m. 

Eclipse 

Reapp. 

30  31  13  48.8 

I.    EcUpee 

Disapp. 

23    2    9  20.5 

m. 

Occult. 

Disapp. 

3023    0 

I.     Occult. 

Reapp. 

23    5  10 

n. 

Eclipse 

Disapp. 

30  28  19  49.1 

m.    EcEpM 

Disapp. 

23  15  21    2.9 

m. 

Occult. 

Reapp^ 

31    1    7          1 

m.    Ec^se 

Reapp. 

28  17  16  15.9 

I. 

l%adow 

Ingress 

31    1  17 
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WASHINGTON  MEAN  TIME. 


DECEMBER. 


I.     Transit         Ingress 

IL    Occult.         Reapp. 

I.     Shadow        Egress 


-tl  h     m     f 

31  2J3 

31  3  26 

31  3  29 


I.     Tranfflt 
I.    Eclipse 


£^88 

Disai^. 


d     h     m     f 
31    4  25 

31  22  31  21.6 


Ph&MS  of  the  Edipui  of  the  Sttellita  for  in  InTerttng  Telescope. 


=e 


m. 


n. 


IV.    KotEdipted. 
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WASHINGTON 

MEAN  TIME  OF  GEOCENTRIC 

SUPERIOR 

CONJUNCTION. 

1 
1 

SATELLITE 

• 

I. 

1 

1 

h     m 

h     m 

h     m 

h     m       1 

Jan.      1 

10  53^ 

Marehl8 

12  34.1 

June     2 

13  23.8 

Aug.    17 

15  53,1     , 

3 

5  22.3 

20 

7    0J3 

4 

7  51.1 

19 

10  22.7     1 

4 

23  51.1 

22 

1  2SJ2 

6 

2  18.4 

21 

4  52i>    ; 

6 

18  19.7 

23 

19  52.4 

7 

20  45.8 

22 

2322.3     , 

8 

12  48.3 

25 

14  18.3 

9 

15  13.2 

24 

17  521     1 

1 

10 

7  16.8 

27 

8  44.3 

11 

9  40.8 

96 

12  21.9     , 

12 

1  45.5 

29 

3  10.3 

13 

4    8.4 

28 

6  51.8     ' 

13 

20  13.9 

30 

21  36.4 

14 

22  36.1 

30 

1  21j6 

15 

14  42.3 

April     1 

16    2.3 

16 

17    3.9 

31 

19  51.4 

17 

9  10.6 

3 

10  2dJ2 

18 

11  31.8 

Sept     2 

14  21.3     i 

19 

3  39.0 

5 

4  54.1 

20 

5  59.6 

4 

8  513 

20 

22    7.1 

6 

23  20.1 

22 

0  27.4 

6 

3  21J2 

22 

16  35.1 

8 

17  46.0 

23 

18  55.6 

7 

21  513 

24 

11    3J8 

10 

12  11.9 

25 

13  23.7 

9 

16  213 

26 

5  31.3 

12 

6  37.8 

27 

7  51.9 

11 

10  51.4 

27 

23  59.1. 

14 

1    3.7 

29 

2  20.1 

13 

5  213 

29 

18  27.1 

15 

19  29.5 

30 

20  48^ 

14 

23  51.5 

31 

12  54.8 

17 

13  55.5 

July      2 

15  16.6 

16 

18  21.6 

Feb.      2 

7  22^ 

19 

8  21.4 

4 

9  45.1 

18 

12  51.7     1 

4 

1  50.1 

21 

2  47.5 

6 

4  13.6 

20 

7  213 

5 

20  17.7 

22 

21  13.4 

7 

22  42J2 

22 

1  52.1 

7 

14  45.2 

24 

15  39.4 

9 

17  10.8 

23 

20223     1 

9 

9  12,6 

26 

10    5,5 

11 

11  39.4 

25 

14  5aj6 

11 

3  40.0 

28 

4  31.7 

13 

6    8.2 

27 

922,8 

'               12 

22    7.3 

29 

22  58.8 

15 

0  36.9 

29 

3  53J2 

14 

16  34.5 

May      1 

17  23.9 

16 

19    5.8 

30 

22  23.4 

16 

11    1.8i 

3 

11  50.1 

18 

13  34.7 

Dec.      1 

22    3.5 

18 

5  28.9 

5 

6  16.3 

20 

8    3.6 

3 

16  33.6 

19 

23  55.9 

7 

0  42.6 

22 

2  32.6 

5 

11    3.7 

21 

18  22.8 

8 

19    8.8 

23 

21    1.7 

7 

5  33.7 

23 

12  49.8 

10 

13  35.1 

25 

15  30.7 

9 

0    3^ 

25 

7  16.5 

12 

8    1.6 

27 

9  59.9 

10 

18  33^ 

27 

1  43.3 

14 

2  2dJ2 

29 

4  29.0 

12 

13    3j8 

28 

20  10.0 

15 

20  54.8 

30 

22  58.3 

14 

7  33.7 

March  2 

14  36.7 

17 

15  21.3 

Aog.     1 

17  27.6 

16 

2    ZJ6 

4 

9    3J2 

19 

9  48.0 

3 

11  56.9 

17 

20  33.6 

6 

3  29.7 

21 

4  14.8 

5 

6  26.3 

19 

15    XS 

7 

21  56.1 

22 

22  41.5 

7 

0  55.8 

21 

9  333 

9 

16  22.6 

24 

17    8.3 

8 

19  25fi 

23 

4  3a 

11 

10  48.9 

26 

11  35.3 

10 

13  54.6 

24 

22  32.9 

13 

5  15.3 

28 

6    2.3 

12 

8  24^ 

26 

17    2.7    . 

14 

23  41.5 

30 

0  29.4 

14 

2  53.8 

28 

11  32.4 

16 

18    8.0 

31 

18  56.5 

15 

21  23.4 

30 

6   2a 

SATELLITE    ] 

[I. 

: 

h    m 

h    m 

h     m 

h  . 

Jan.      2 

14  40.1 

Jan.     27 

11  39.0 

Feb.    21 

8  13,5 

B£aitJil8 

4  234 

6 

3  59.0 

31 

0  53.8 

24 

21  22.4 

21 

17  31J6 

1                9 

17  16.7 

Feb.      3 

14    85 

28 

10  355 

25 

6  40.1 

13 

6  34.1 

7 

3  22.5 

March  3 

23  45.9 

28 

19  47.6 

1               16 

19  51i2 

10 

16  34.9 

7 

12  55.9 

April     1 

8  55.7    , 

20 

9    7.7 

14 

5  48.7 

11 

2    5.5 

4 

28    2^    ' 

23 

22  23.4 

17 

19    2.3 

14 

15  14.4 

8 

11  10.7 
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WA8BINOTON  MEAN  TIME  OF  GEOCENTRIC  SUPERIOR  CONJUNCTION. 


SATELLITE    II. 


h     m 

April  12 

0  18.0 

15 

13  26.0 

19 

2  33.2 

22 

15  41.3 

26 

4  49.2 

29 

17  57.7 

Maj      3 

7    5.7 

6 

20  15.6 

10 

9  24J2 

13 

22  34.4 

17 

11  44.3 

21 

0  55.6 

24 

14    6.4 

28 

3  18.8 

31 

16  30.5 

h     m 

June      4 

5  43.8 

7 

18  56.7 

11 

8  11.4 

14 

21  25.4 

18 

10  41.3 

21 

23  56.5 

25 

13  13.4 

29 

2  29.9 

Jtdy      2 

15  47.6 

6 

5    5.1 

9 

18  24.0 

13 

7  52.3 

16 

21  12.2 

20 

10  21.5 

23 

23  42.1 

July 

27 

31 

Aug. 

3 

7 

10 

14 

17 

21 

25 

28 

Sept. 

1 
4 

8 

11 

h     m 

13    2.1 

2  23.6 

15  44.6 
5    6.5 

18  28.0 

7  50.7 
21  12.9 
10  37J8 

0  0.8 
13  25.5 

2  45.6 

16  9.5 
5  32.9 

18  57.1 


Dec. 


h     m 

15 

8  21.1 

18 

21  46.6 

22 

11  10.5 

26 

0  35.1 

29 

13  48.4 

2 

15  16.5 

6 

4  39.9 

9 

18    4.1 

13 

7  27.1 

16 

20  49.0 

20 

10  11.6 

23 

23  34.0 

27 

12  56.0 

31 

2  17.8 

SATELLITE    III. 


Jan. 


Feb. 


6 
13 
21 


11 
18 
25 
March  5 
12 
19 


h     m 

18  43.6 

March  26 

22  44.3 

April     2 

2  41.1 

9 

6  33.0 

16 

10  20.8 

24 

14    3.7 

May      1 

17  42.4 

8 

21  17.1 

15 

0  47.3 

22 

4  135 

29 

7  35.9 

June      5 

h  m 
10  55.3 
14  10.6 
17  29.1 
20  45.9 

0  3.0 

3  21.8 
6  42.4 
10  6.1 
13  33.4 
17  5.3 
20  41.7 


h     m 

Jane    13 

0  22.1 

20 

4    7.0 

27 

7  56.1 

July.    4 

11  49.0 

11 

15  46.3 

18 

19  47.5 

25 

23  52.9 

Aug.     2 

4    1.1 

9 

8  12.3 

16 

12  26.0 

23 

16  41.9 

Ang. 

30 

Sept. 

7 
14 
21 

28 

Dec. 

2 

9 

16 

23 

31 

h  m 

21  0.4 

1  20.9 

5  43.6 
10  7.4 

14  32.5 

6  34.5 
10  58.0 

15  20.9 
19  42.6 

0  2.3 


Factors  by  which  t^  and  y'  in  the  following  Table  must  be  multiplied  to  obtain  the 
coordinates  x  and  y  for  any  time. 

<p  mm  the  inclination  of  the  northern  semi-minor  axis  of  the  apparent  ellipse  to  the 
circle  of  declination;  -+-  East,  —  West 

X  and  y  at  the  time  of  the  visible  phase  of  every  fourth  eclipse  for  the  I"*,  of  every 
second  eclipse  for  the  II"*,  and  of  every  eclipse  for  the  ni**  and  IV**  Satellites. 
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SATELLITE 

I. 

AT  OBOCENTRIO  SUPBEUOR 

AT  TTMR  OF 

AT  GBOCBNTRIC  8DPXRI0R 

AT  TD«  OF 

Date, 
1863. 

CONJUNCTION. 

SCLIPSH. 

Bate, 
1863. 

CONJUNCTION. 

BCLIPSS. 

Factor 

Factor 

, 

Factor 

Factor 

for  a-. 

fory 

p» 

X.     1     jr. 

for:^'. 

fory. 

P' 

Xm 

f- 

Jan.      1 

0.929 

—0.773 

-^22  4^31:2 

-33     -5* 

June    6 

1.075 

-0.877 

0     1 
-1-24    2.1 

-J 

8 

0.948 

0.801 

22  40.3 

34 

5 

13 

1.054 

0.849 

24    2.9 

37 

5 

15 

0.968 

0.830 

22  33.0 

35 

5 

20 

1.032 

0.823 

24    2.5 

37 

5 

22 

0.989 

0.859 

22  27.1 

36         5 

27 

1.011 

0.798 

24    0.8 

87 

5 

• 

29 

1.010 

0.888 

22  23.0 

36         6 

July     4 

0.991 

0.775 

23  57.9 

37 

5 

Feb.     5 

1.032 

—0.917 

+22  20.6 

-36     -6 

11 

0.971 

—0755 

-H23  53.8 

+36 

—5 

12 

1.054 

0.945 

22  20i2 

36        6 

18 

0.951 

0.737 

23  48.3 

35 

4 

19 

1.076 

0.972 

22  21.9 

35        6 

25 

0.932 

0.721 

23  41.4 

34 

4 

27 

1.097 

0.996 

22  25.3 

34         6 

Aug.     1 

0.915 

0.706 

23  33.3 

S3 

4 

March  6 

1.116 

1.017 

22  30.5 

33        6 

^     8 

0.899 

0.693 

23  24.1 

32 

4 

13 

1.133 

—1.035 

-1-22  37.1 

—31 

-7! 

15 

0.884 

—0.682 

-h23  13.5 

+30 

—4 

20 

1.147 

1.047 

22  45.2 

29 

7 

22 

0.870 

0.674 

23    1.5 

29 

4 

27 

1.158 

1.054 

32  54.0 

27 

7 

30 

0.858 

0.668 

22  48.0 

27 

4 

April    3 

1.165 

1.056 

23    3i2 

24 

7 

Sept    6 

0.847 

0.663 

22  33.1 

26 

4 

10 

1.169 

1.051 

23  12.8 

-20!        7 

*^  13 

0.838 

0.659 

22  16.8 

24 

4 

17 

1.169 

^1.041 

-1-23  22.3 

-1-22     —7 

20 

0.630 

—0.656 

-1-21  59.1 

+23 

—4 

24 

1.165 

1.026 

23  31i2 

26         7 

27 

0.824 

0.655 

21  40.0 

+21 

4 

Maj     1 

1.157 

1.008 

23  39i2 

28        6 

Dec     1 

0.826 

0.707 

17  51.0 

—21 

4 

8 

1.145 

1.986 

23  46.1 

30        6 

9 

0.834 

0.719 

17  23.0 

23 

4 

15 

1.131 

1.960 

23  51.9 

32        6 

16 

0.843 

0.732 

16  55.4 

24 

4 

22 

1.114 

-1.933 

-1-23  56.6 

-1-34     —6 

23 

0.853 

-0.746 

+16  28.1 

—26 

-4 

30 

1.095 

—1.905 

-1-23  59.9 

-1-351    —5 

30 

0.864 

—0.761 

+15    1.3 

-27 

-6 

SATELL 

ITE 

II 

• 

1 
1 

AT  OlOCBNTRIO 

8UPSRI0R 

ATTIMBOF 

ATGB( 

)CENTRIC 

BUPXRIOR 

AT  TIMB  OF  i 

Date, 

C0NJUNC1 

PION. 

BCLIPSB. 

Date, 

< 

30NJUN01 

ION, 

ICLIPU.     \ 

1863. 

Victor 

Factor 

1863. 

Factor 

Ftetor 

for  a-. 

fory*. 

P' 

X. 

F* 

for*'. 
1.070 

fyrf. 
—0.791 

P' 

»•     1 

1 
1 

Jan.      2 

0.932 

—0.711 

-h23  13.8 

-45 

-^' 

Jane    7 

+24  28!6 

9 

0.941 

0.737 

23    5.0 

44 

9 

14 

1.049 

0.767 

24  29i2 

47 

9 

16 

0.971 

0.764 

22  57.7 

45 

9 

21 

1.028 

0.745 

24  28.4 

9 

^- 

23 
31 

0.992 
1.014 

0.792 
0.819 

22  51.9 
22  47.9 

46 
46 

10 
10 

29 
Jtdy     6 

1.006 
0.985 

0.724 
0.705 

24  26.3 
24  22.9 

1? 

t 

9 

1.037 
1.059 

-0.846 
0.872 

-1-22  45.8 
22  45.7 

-45 
44 

-10 
10 

13 

0.965 

-0.688 

+24  18.3 

1*11 

1 

—8 

iJOQl 

0.897 

22  47.6 

43 

11 

20 

0.946 

0.674 

24  12.3 

8 

.101 

0.918 

22  51.4 

41 

11 

27 

0.927 

0.662 

2i    5.0 

43 

8 

J20 

0.936 

22  56i) 

39 

11 

Aog.    3 
10 

0.910 
0.894 

0.651 
0.642 

23  56.4 
23  46.4 

41 
39 

8 
7 

^ 

-0i)50 
0.960 
0.965 
"964 

-1-23    4.0 
23  12.3 
23  21.5 
23  31iJ 

-36 
32 

28 
23 

—11 
12 
12 
12 

17 

25 
Sept    1 

8 

0.880 
0.867 
0.856 
0.845 

—0.634 
0.628 
0.624 
0.622 

+23  34i> 
23  221 

23    7.8 
22  52.0 

+37 
35 
33 
31 

—7 
7 
7 
7 

p£>a 

23  40.9 

iTlSi 

12 

15 

0.836 

0.621 

22  ZiM 

28 

7 

7 

-1-23  50.3 

-H23 

—12 

22 

0.828 

—0.621 

+22  16J2 

+26 

-7 

2 

23  59.0 

27 

11 

29 

0.822 

0.622 

21  56.1 

+23 

7 

3 

24    6.9 

32 

11 

Dec     2 

0.827 

0.686 

18    5.1 

—23 

8 

\ 

24  13.7 

36 

11 

9 

0.834 

0.699 

17  36.4 

26 

8 

' 

24  19.4 

39 

10 

16 

0.843 

o.n3 

17    7.9 

98 

9 

-h24  23.8 

-1.42'  -10 

23 

0.854 

—0.729 

+16  39.6 

—31 

—9 

j-24  26.8 

^41^10 

31 

0.866 

—0.747 

+16  11.4 

—33 

— « 
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SATELLITE    III 

• 

CONJUNCTION. 

AT  Tim  OF  XCLIPSl. 

Dftte, 

1863. 

Factor  fbr  2*. 

Faetor  for  y*. 

1 

P* 

X. 

9- 

X. 

y. 

.  Jan. 

6 

0.943 

-0.706 

+22' 49.9 

-58' 

-12- 

-sd' 

-li 

13 

0.963 

0.738 

22  41.5 

60 

12 

36 

12 

21 

0.984 

0.769 

22  35.0 

61 

13 

36 

13 

28 

1.006 

0.799 

22  30.4 

61 

13 

36 

13 

Feb. 

4 

1.028 

0.826 

22  27.7 

61 

14 

36 

14 

11 

1.051 

—0.852 

-H22  27.1 

—60 

-14 

—34 

—14 

18 

1.073 

0.878 

22  28.4 

58 

15 

32 

15 

25 

1.094 

0.899 

22  31.5 

55 

15 

28 

15 

'  March 

5 

1.113 

0.918 

22  36.2 

51 

15 

24 

15 

12 

1.130 

0.935 

22  42.5 

45 

15 

-18 

—15 

19 

1.145 

—0.947 

-1-22  50.3 

—39 

-16 

26 

1.157 

0.954 

22  59.0 

32 

16 

'  April 

2 

1.165 

0.955 

23    8.3 

24 

16 

9 

1.169 

0.950 

23  17.9 

-16 

-16 

.  . 

16 

1.169 

0J041 

23  27.1 

+19 

-16 

24 

1.165 

-0i)27 

+23  35.8 

+27 

—16 

May 

1 

1.157 

0.909 

23  43.8 

,  . 

34 

15 

8 

1.145 

0.887 

23  50.8 

. 

41 

15 

15 

1.131 

0.863 

23  56.6 

+26 

—14 

47 

14 

22 

1.114 

0.837 

24    1.3 

26 

14 

52 

14 

29 

1.095 

—0.810 

^-24    4.7 

+31 

—14 

+56 

—14 

June 

5 

1.075 

0.784 

24    6.8 

34 

13 

58 

13 

13 

1.054 

0.759 

24    7.7 

37 

13 

60 

13 

20 

1.033 

0.735 

24    7.5 

39 

12 

61 

12 

27 

1.012 

0.713 

24    5.9 

40 

12 

62 

12 

1 
JqIj 

4 

0.991 

—0.692 

4-24    2.9 

+40 

-12 

+61 

-12 

11 

0.970 

0.673 

23  58.7 

40 

11 

60 

11 

18 

0.951 

0.656 

23  53.3 

39 

11 

59 

11 

25 

0.932 

0.641 

23  46.6 

38 

11 

57 

11 

Aug. 

2 

0.914 

0.628 

23  38.7 

36 

11 

54 

11 

9 

0.898 

—0.618 

+23  29.3 

+33 

-10 

+51 

—10 

16 

0.883 

0.610 

23  18.6 

30 

10 

48 

10 

23 

0.870 

0.603 

23    6.4 

27 

10 

45 

10 

30 

0.858 

0.597 

22  52.9 

25 

10 

42 

10 

'  Sept 

7 

0.847 

0.593 

22  37.9 

22 

10 

38 

10 

14 

0.837 

-0.591 

4-22  21.4 

+18 

-10 

+34 

—10 

21 

0829 

0.590 

22    3.5 

30 

10 

28 

0.823 

0.590 

21  441 

+26 

10 

Dec 

2 

0.826 

0.649 

17  59.9 

—26 

ii 

9 

0.834 

0.661 

17  31.7 

30 

11 

16 

0.843 

-0.674 

+17    3.9 

—34 

— n 

-17 

—11 

23 

0.854 

0.689 

16  36  6 

38 

12 

21 

12 

31 

0.866 

—0.705 

+16    9.6 

—41 

—12 

—25 

-12 

59 


466   JUPITER'S  SATELLITES,   1863. 


SATELLITE    IV. 

Date, 
1863. 

At  GSOCSNTRIO  SUPERIOR  CONJUNCtlON. 

AT  TIMK  OV  ECL1P81. 

! 

factor  fbr  a:'. 

Iteterfbry. 

P' 

X, 

y. 

2. 

^         1 

' 

SATELLITE    I. 

coOrdikates  in  the  mean  apparent  ellipse,  described  by  the 

satellite,  and  for  the  mean  distance  of  jupiter 

from  the  sun,  for  the  time  (0  after  gea 

centric  superior  conjunction. 

t 

d     h  m 
0    0    0 
0    0  20 
0     0  40 
0     1     0 
0     1  20 

0     1  40 
0     2     0 
0    2  20 
0    2  40 
0    3    0 

0    3  20 
0    3  40 
0    4     0 
0    4  20 
0    4  40 
0     5     0 

xf 

y 

t 

x' 

y 

t 

if 

y   ! 

-4-    O^O 

5.4 

10.8 

16.1 

21.4 

-h  26.6 
31.8 
36.9 
42.0 
46.9 

-h  51.7 
56.4 
609 
65  3 
69.5 
_4-  73.6 

-h  6^6 
6.6 
6.6 
6.6 
6.5 

-h  6.4 
6.3 
6.2 
6.1 
6.0 

-h  5.8 
5.7 
55 
53 
51 

-4-  4.9 

d     h   m 
0     5  20 
0     5  40 
0     6    0 
0    6  20 
0     6  40 

0     7     0 
0     7  20 
0     7  40 
0     8     0 
0     8  20 

0     8  40 
0     9     0 
0     9  20 
0    9  40 
0  10    0 
0  10  20 

+  7/.5 
81.2 
84.7 
88.0 
91.1 

-h  94.0 

96.6 

99.0 

101.1 

103.0 

-4-104.7 
106.1 
1073 
1081 
108.7 

-hI09.l 

4.4 

4.2 
39 
8.7 

-h  3.4 
3.1 
2.8 
2.5 
2.2 

-h  1.9 
16 
1.3 
0.9 
0.6 
i      4-  0.3 

d    h    D 
0  10  4C 
0  11     G 
0  11  2G 
0  11  40 
0  12     0 

0  12  2€ 
0  12  40 
0  13     0 
0  13  20 
0  13  40 

0  14    0 
0  14  20 
0  14  40 
0  15     0 
0  15  20 
0  15  40 

-|-109!l 

109i) 

108.6 

\            107.9 

1            106.9 

-1-105.7 

104.2 

102.5 

100.5 

98.3 

-h  95.8 
93.1 
90.2 
87.1 
83.7 
1      -h  80.1 

m 

—  0.1 
0.4 
07 
10 
1^ 

2j0 
2J 
2.6 
2^ 

—  3^ 
3^ 
3.7 

4.0 
43 

—  4J5 
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1 

COORDINATES  IN  THE  MEAN  APPABENT  ELLIPSE. 

SATELLITE    I. 

1 

1 

xt 

y 

f 

xf 

f 

t 

xi 

y 

d     h.  m 

u 

u 

d     h.  m. 

n 

n 

d.    h.  m. 

-9?4 

u 

0  16     0 

4-  764 

—  4.7 

1     1  40 

-664 

-54 

1   11     0 

4-  34 

0  16  20 

72.5 

5.0 

1     2     0 

704 

5.0 

1   11  20 

95.1 

34 

0  16  40 

684 

54 

1     2  20 

744 

44 

1  11  40 

924 

34 

0  17     0 

64.1 

54 

1     2  40 

784 

44 

1  12    0 

894 

34 

0  17  20 

59.6 

54 

1     3    0 

82.2 

44 

1  12  20 

86.1 

4.1 

0  17  40 

4-  55j0 

—  5.7 

1     3  20 

—  854 

—  4.1 

1  12  40 

—  82.7 

4-  44 

0  18    0 

50J 

54 

1     3  40 

884 

84 

1  13     0 

79.1 

44 

0  18  20 

45.5 

6.0 

1     4     0 

914 

^Jb 

1  13  20 

754 

44 

0  18  40 

40.5 

6.1 

1     4  20 

94.7 

^:i 

1  13  40 

714 

54 

0  19     0 

354 

64 

1     4  40 

974 

34 

1  14     0 

67.1 

54 

0  19  20 

4-  804 

—  64 

1     5     0 

—  994 

—  2.7 

I  14  90 

—  624 

4-  54 

0  19  40 

25.2 

64 

1     5  20 

101.7 

24 

1  14  40 

584 

54 

0  20     0 

19.9 

64 

1     5  40 

1034 

2.1 

1  15    0 

53.7 

54 

0  20  20 

144 

64 

1     6     0 

105.1 

14 

1   15  20 

494 

54 

0  20  40 

94 

64 

1     6  20 

1064 

14 

1  15  40 

44.1 

6.1 

0  21     0 

+    34 

—  6.6 

1     6  40 
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14 
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84 
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—1034 
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1  19  20 

4-  134 
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53.1 

54 

1  10  20 

1024 

2.4 

1  19  40 

19.1 

65 

1     1     0 

57.7 

54 

1  10  40 

—  994 
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1  20    0 

4-  244 

4-  64 

1     1  20 

—  62.2 

—  54 

SATEI 

.LIT 

E    II 

• 

t 

xt 

jr* 

1 

xi 

y' 

1 

x> 

y' 

d.    h.  m. 

u 

M 

d.    iLm. 

a 

M 

d.    h.  m. 

n 

u 

0     0    0 

+    0.0 

4-124 

0  10  40 

4-1224 

4-  84 

0  21  20 

4-1734 

—  04 

0    0  40 

84 

124 

0  11  20 

1284 

84 

0  22    0 

1734 

0.6 

0     I  20 

17.0 

12.1 

0  12    0 

1344 

7.7 

0  22  40 

1724 

14 

0    2    0 

25.5 

12.1 

0  12  40 

1394 

74 

0  23  90 

1714 

14    1 

0     2  40 

334 

12.0 

0  13  20 

1444 

6.8 

1     0    0 

1704 

24 

0    S  20 

H-424 

4-114 

0  14    0 

4-149.0 

4-  64 

I     0  40 

4-1684 

—  34 

0    4     0 

504 

11.7 

0  14  40 

1534 

5.7 

1     1  20 

1664 

34 

0    4  40 

584 

114 

0  15  20 

157.0 

54 

1     2    0 

1634 

4.1 

0     5  20 

66.5 

114 

0  16    0 

1604 

4.7 

1     9  40 

1604 

4.7 

0    6     0 

744 

11.0 

0  16  40 

1634 

4.1 

1     8  20 

1574 

54 

}    6  40 

4-  814 

4-104 

0  17  20 

4-1664 

4-  34 

1     4    0 

4-1534 

—  54 

0     7  20 

894 

104 

0  18     0 

1684 

3.0 

1     4  40 

1494 

64 

0     8    0 

964 

10.1 

0  18  40 

1704 

24 

1     5  20 

1444 

64 

0     8  40 

1034 

9.8 

0  19  20 

1714 

-       14 

1     6     0 

1394 

74 

0     9  20 

1104 

94 

0  20    0 

1724 

14 

1     6  40 

1344 

7.7 

0  10    0 

4-116.7 

4-  9.0 

0  20  40 

4-1734 

4-  04 

1     7  20 

4-1284 

—  84 
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coObdinates  in  the 

,  BiEAN  APPARENT  ELLIPSE, 

SATELLITE    II 

• 

t 

Jf* 

y* 

f 

a* 

y 

i 

gf 

f 

d     h.  m. 

It 

N 

d     h.  m. 

M 

H 

d.    h.  m. 

If 

m 

18    0 

-4-122.7 

—  8.6 

2    3  20 

—103.7 

—  9.8 

2  22     0 

-156.9 

4-5.2    1 

1     8  40 

116.5 

9.0 

2     4     0 

110.4 

9.4 

2  22  40 

153.0 

5.8    ! 

1     9  20 

110.1 

9.4 

2     4  40 

116.8 

9.0 

2  23  20 

148.8 

6J    1 

1   10     0 

103.4 

9.8 

2     5  20 

123X) 

8.6 

3    0    0 

144.2 

6.8    ' 

1    10  40 

96.4 

10.1 

8     6     0 

128.9 

8.2 

3     0  40 

139^ 

7-3 

1   11  20 

-♦-  89.2 

-10.5 

2    6  40 

—1343 

—  7.7 

3     1  20 

—134.1 

4-7.8 

1   12'   0 

81.7 

10.8 

2     7  20 

139.7 

7.2 

3     2    0 

128.5 

8.2 

1   12  40 

74.1 

11.0 

2     8     0 

144.6 

6.7- 

3     2  40 

122.6 

8.6 

1   13  20 

66.3 

11.3 

2     8  40 

149.1 

6.2 

8     3  20 

116.4 

9J0 

1   14     0 

58.3 

11.5 

2     9  20 

153.3 

5.7 

3    4     0 

109J 

$A 

1  14  40 

-4-  50.2 

-11.7 

2  10    0 

—157.1 

—  5.2 

3    4  40 

—103.1 

4-  9  J 

1   15  20 

42.0 

11.8 

2  10  40 

160.6 

4.6 

3     5  20 

96.1 

lai 

1   16    0 

33.7 

12.0 

2  11  20 

163.7 

4.1 

3    6     0 

88.9 

10.5 

1   16  40 

25.3 

12.1 

2  12     0 

166.4 

3.5 

3     6  40 

81.5 

10.8    ' 

1  17  20 

16.8 

12.1 

2  12  40 

168.6 

2.9 

8     7  20 

73.9 

lljO    1 

1  18    0 

-4-     8.3 

—  12.2 

2  13  20 

—170.4 

—  2.3 

3     8    0 

—  66.1 

4-11^3    ! 

1   18  40 

—    0.2 

12.2 

2  14     0 

171.9 

1.8 

3     8  40 

5&1 

11.5    i 

1   19  20 

8.8 

12.2 

2  14  40 

173.0 

1.2 

3     9  20 

50.0 

11.7    ' 

1  20    0 

17.3 

12.1 

2  15  20 

173.6 

—  0.6 

3  10    0 

41.8 

11.8    t 

1  20  40 

25.7 

12.1 

2  16    0 

173.8 

4-  0.0 

3  10  40 

33  J( 

12X> 

1  21  20 

—  34.1 

—12.0 

2  16  40 

—173.6 

4-  0.6 

8  11  20 

—  2.M 

4-12.1 

1  22    0 

42.4 

11.8 

2  17  20 

172.9 

1.2 

3  12    0 

16.6 

12.1 

1  22  40 

50.6 

11.7 

2  18    0 

171.8 

1.8 

3  12  40 

—    8.1 

12.2 

1  23  20 

58.7 

11.5 

2  18  40 

170^ 

2.4 

3  13  20 

4-    0.4 

12.2    , 

2    0    0 

66.7 

11.3 

2  19  20 

168.4 

3.0 

3  14    0 

9i> 

12.2 

2    0  40 

—  74.5 

—11.0 

2  20    0 

—166.2 

4-  3.5 

3  14  40 

4-  17.5 

4-12.1 

2     I  20 

82.1 

10.7 

2  20  40 

163.5 

4.1 

8  15  20 

26.0 

12.1     1 

2     2     0 

89.5 

10.4 

2  21  20 

—160.4 

4-  4.7 

3  16    0 

4-  34.4 

-4-1 2i) 

2     2  40 

—  96.7 

—10.1 

' 

S. 
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LIT] 

E     II 

I. 

t 

Jl' 

f 

1 
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y 

1 

Jf* 

y 

d.    h.  m. 
0    0    0 

4-    ft.O 
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d.   b.  m. 
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4-194.7 

-4-12.4 

d.    b.  m. 
1   18  40 

4-277.2 

4-  0.2 

0     1  20 
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11.8 
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26.9 
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1     0    0 
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I     1  SO 
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274.7 
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0     5  20 

53.6 
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1     2  40 

229.3 

9.8 

2    0    0 

272.6 

3.2 

0     6  40 
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1     4    0 

+236.6 
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COORDINATES  IN  THE 

MEAN  APPAUENT  ELLIPSE. 

SATELLITE     III. 
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y 

i 

*' 

/ 
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—255.1 

+  6.8 
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WASHINGTON 

MEAN  TIME. 

1 

1 

DECEMBER.                                                            1 

1 

d     h     m     8 

4     h     •      •     1 

I.     Eclipse 

Disapp. 

16    0  15  29.8 

in. 

Occult. 

Disapp.  W. 

23  18  38 

I.     Occult. 

Reapp. 

16    3  10 

n. 

Eclipse 

Disapp. 

23  20  46  16.4  , 

IIL     Eclipse 

Disapp. 

16  11  22  30.8 

m. 

Occult. 

Reapp. 

23  20  49 

m.    Eclipse 

Reapp. 

16  13  18    5.2 

I. 

Shadow 

Ingress 

23  2324           1 

m.   Occult. 

Disapp. 

16  14  15 

I. 

Transit 

.  Ingress 

24    0  15 

m.   Occult. 

Reapp. 

16  16  28 

n. 

Occult. 

Reapp. 

24    043          1 

n.     EcHpse 

Disapp.  W. 

16  18  12  34.6 

I. 

Shadow 

Egress 

24    1  36 

I.     Shadow 

Ingress 

16  21  32 

I. 

Transit 

Egress 

24    227           j 

n.  Occult. 

Reapp. 

16  22  .0 

I. 

Eclipse 

Disapp. 

24  20  37  41.7 

I.     Transit 

Ingress 

16  22  16 

I. 

Occult. 

Reapp. 

24  23  40 

I.     Shadow 

Egress 

16  23  44 

n. 

Shadow 

Ingress 

25  15    8 

I.     Transit 

Egress 

17    0  28 

n. 

Tranmt 

Ingre»  W. 

25  16  51           1 

I.     Eclipse 

Disapp. 

17  18  43  58.5 

n. 

Shadow 

Egress   W. 

25  17  30           ! 

I.     Occult. 

Reapp. 

17  21  40 

I. 

Shadow 

Ingress  W. 

25  17  53 

n.     Shadow 

Ingress 

18  12  32 

I. 

Transit 

Ingress 

25  18  45           i 

n.     Transit 

Ingress 

18  14    4 

II. 

Transit 

Egress 

25  19  13 

II.     Shadow 

Egress 

18  14  54 

I. 

Shadow 

Egress 

2520    5           ' 

I.     Shadow 

Ingress 

18  16    0 

I. 

TransH 

Egress 

25  20  57 

n.     Transit 

Egress 

18  16  26 

I. 

EcTipse 

Disapp. 

26  15    6  10.4 

I.     Transit 

Ingress 

18  16  46 

I. 

Occult. 

Reapp. 

26  18    9 

L     Shadow 

Egress    W. 

18  18  12 

in. 

Shadow 

Ingress 

27    5    7 

I.     Transit 

18  18  58 

m. 

Shadow 

Egress 

27    7  18           1 

I.     EcUpse 

Disapp. 

19  13  12  28^2 

ni. 

Tran^t 

Ingress 

27    8  43 

I.     Occult. 

Reapp. 

19  16  10 

n. 

Ech'pse 

Disapp. 

27  10    3    2.9 

m.     Shadow 

Ingress 

20    1  10 

m. 

Transit 

EgPew 

27  10  53 

m.     Shadow 

Egress 

20    321 

I. 

Shadow 

Ingress 

27  12  21           j 

m.     Transit 

Ingress 

20    4  22 

I. 

Transit 

Ingress 

27  13  14 

m.     Transit 

Egress 

20    634 

n. 

Occult. 

Reapp. 

27  14    5 

IL     Eclipse 

Disapp. 

20    7  29  25.6 

I. 

Shadow 

Egi^ss 

27  14  33 

I.     Shadow 

Ingrew 

20  10  28 

I. 

Transit 

Egress 

27  15  26 

I.     Tran«t 

Ingress 

20  11  15 

I. 

Eclipse 

Disapp. 

28    9  34  33.8  i 

n.     Occult. 

Reapp. 

20  11  21 

I. 

Occult. 

Reapp. 

28  12  39 

I.     Shadow 

Egress 

20  12  40 

n. 

Shadow 

Ingress 

29    4  26 

1.    TVansit 

Egress 

20  13  27 

n. 

Transit 

Ingress 

29    6  14 

I.    Eclipse 

Disapp. 

21    7  40  51.9 

n. 

Shadow 

i^ress 

29    6  47 

L     Occult. 

Reapp. 

21  10  40 

I. 

Shadow 

Ingress 

29    6^ 

n.     Shadow 

Ingress 

22    1  50 

I. 

Transit 

Ingress 

29    7  44 

II.     Transit 

Ingress 

22    327 

n. 

Transit 

Egress 

29    835 

II.     Shadow 

Egress 

22    4  12 

I. 

Shadow 

Egress 

29    9    1 

I.    Shadow 

Ingress 

22    4  56 

I. 

Transit 

Egress 

29    956 

I.    Transit 

Ingress 

22    5  45 

I. 

Eclipse 

Di«W. 

30    4    3    1.2 

JI.     Transit 

Egress 

22    549 

I. 

Occult. 

Reapp. 

30    7    9 

I.     Shadow 

EgPMS 

22    7    8 

m. 

Ech'pse 

Disapp. 

30  19  18  56.0 

I.    Transit 

Egress 

22    757 

m. 

Eclipse 

Reapp. 

30  21  13  48.8 

I.    Ech-pee 

Disapp. 

23    2    9  20.5 

ni. 

Occult. 

Disapp. 

3023    0 

I.     Occult. 

Reapp. 

23    5  10 

n. 

Eclipse 

Disapp. 

30  28  19  49.1 

m.    EcBpM 

Disapp. 

23  15  21    2.9 

m. 

Occult. 

Reapp. 

31    1    7 

m.    Eclipse 

Reapp. 

23  17  16  15.9 

I. 

Shadow 

Ingreti 

31    1  n 
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WASHINGTON  MEAN  TIME. 


DECEMBER. 


I.     Transit         Ingress 

IL    Occult.         Reapp. 

I.     Shadow        Egress 


~tl  h     m     8 

31  2J3 

31  a  26 

31  3  29 


I.     Transit 
I.    Eclipse 


Egress 
Disapp. 


d     h     m     ■ 
31    4  25 

31  22  31  21.6 


Phaiet  of  Ihe  Edipiet  of  the  BiteUihi  for  in  Inturting  Telescope. 


'■© 


n. 


d       r 


m. 


IV.    KU  Edipted. 
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WASHINGTON 

MEAN  TIME  OF  GEOCENTRIC 

SUPERIOR 

CONJUNCTION.         ' 

1 

SATELLITE 

• 

I. 

h     m 

h     m 

h     m 

h     m     ' 

Jan.      1 

10  535 

Man^l8 

12  34.1 

June     2 

13  23.8 

Aug.    17 

15  53.1 

3 

5  22^ 

20 

7    0J2 

4 

7  51.1 

^     19 

10  22.7    i 

4 

23  51.1 

22 

1  26i2 

6 

2  18.4 

21 

4  525    I 

6 

18  19.7 

23 

19  52.4 

7 

20  45.8 

22 

23223 

8 

12  48.3 

25 

14  18.3 

9 

15  13.2 

24 

17  52.1    . 

!          10 

7  16.8 

27 

8  44.3 

11 

9  40.8 

26 

12  21S 

12 

1  45.5 

29 

3  10.3 

13 

4    8.4 

28 

6  51.8 

13 

20  13.9 

30 

21  36.4 

14 

22  36.1 

30 

1  215 

15 

14  42.3 

April     1 

16    2.3 

16 

17    3.9 

31 

19  51.4    1 

17 

9  10.6 

3 

10  28.2 

18 

11  31.8 

Sept     2 

14  21.3 

19 

3  39.0 

5 

4  54.1 

20 

5  59.6 

4 

8  5U 

20 

22    7.1 

6 

23  20.1 

22 

0  27.4 

6 

3  215 

23 

16  35.1 

8 

17  46.0 

23 

18  55.6 

7 

21  513 

24 

11    3J3 

10 

12  11.9 

25 

13  23.7 

9 

16  213 

26 

5  31.3 

12 

6  37.8 

27 

7  51.9 

11 

10  51.4    > 

27 

23  59.1. 

14 

1    3.7 

29 

2  20.1 

13 

6  213 

1               29 

18  27.1 

15 

19  295 

30 

20  48^ 

14 

23  515 

31 

12  54.8 

17 

13  555 

July      2 

15  16.6 

16 

18  215 

Feb.      2 

7  225 

19 

8  21.4 

4 

9  45.1 

18 

12  51.7 

!                 4 

1  50.1 

21 

2  475 

6 

4  13.6 

20 

7  21.9 

5 

20  17.7 

22 

21  13.4 

7 

22  425 

22 

1  52.1 

7 

14  45J3 

24 

15  39.4 

9 

17  10.8 

23 

20  223 

9 

9  12.6 

26 

10    55 

11 

11  39.4 

25 

14  525    , 

11 

3  40.0 

28 

4  31.7 

13 

6    8.2 

27 

922J3    1 

12 

22    7.3 

29 

22  58.8 

15 

0  369 

29 

3  535 

14 

16  345 

May      1 

17  23.9 

16 

19    5.8 

30 

22  23.4 

16 

11    1.8* 

3 

11  50.1 

18 

13  34.7 

Dec      1 

22    35    i 

18 

5  28.9 

5 

6  16.3 

20 

8    3.6 

3 

16  335 

19 

23  55.9 

7 

0  42.6 

22 

2  32.6 

5 

11    3.7 

21 

18  22.8 

8 

19    8.8 

23 

21    1.7 

7 

5  33.7 

23 

12  49.8 

10 

13  35.1 

25 

15  30.7 

9 

0    35    ' 

25 

7  165 

12 

8    1.6 

27 

9  59.9 

10 

18  33.8 

27 

1  43.3 

14 

2  28.2 

29 

4  29.0 

12 

13    3.8 

2d 

20  10.0 

15 

20  54.8 

30 

22  58.3 

14 

7  33.7 

March  2 

14  36.7 

17 

15  21.3 

Aug.     1 

17  27.6 

16 

2    35 

4 

9    3J2 

19 

9  48.0 

3 

11  56.9 

17 

20  335 

6 

3  29.7 

21 

4  14.8 

5 

6  26.3 

19 

15    35 

7 

21  56.1 

22 

22  415 

7 

0  55.8 

21 

9  33,3 

9 

16  22.6 

24 

17    8.3 

8 

19  25-2 

23 

4    3J 

11 

10  48.9 

26 

11  35.3 

10 

13  54.6 

24 

22  325 

13 

5  15.3 

28 

6    2.3 

12 

8  245 

26 

17    2.7 

14 

23  415 

30 

0  29.4 

14 

2  53.8 

28 

11  32.4 

16 

18    8.0 

31 

18  565 

15 

21  23.4 

30 

6    2.1 

SATELLITE    ] 

[I. 

' 

h     m 

h    m 

h     m 

h     m 

Jan.      2 

14  40.1 

Jan.    27 

11  39.0 

Feb.    21 

8  135 

Uardk  18 

4  234 

6 

3  59.0 

31 

0  53.8 

24 

21  22.4 

21 

17  315 

9 

17  16.7 

Feb.      3 

14    85 

28 

10  355 

25 

6  4ai   > 

13 

6  34.1 

7 

3  225 

March  3 

23  45.9 

28 

19  475 

1               16 

19  51iJ 

10 

16  34.9 

7 

12  55.9 

April    1 

8  55.7 

20 
2^ 

o    - 

14 

—           17 

5  48.7 
19    2.3 

11 
14 

2    55 
15  14.4 

4 
8 

22    2.6    ! 

11  10.7  ; 

22  23.4 
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SATELLITE    II, 


April  12 
15 
19 
22 
26 

29 

May      3 

6 

10 

13 

17 
21 
24 

28 
31 


h     m 

0  18.0 

June 

4 

13  26.0 

7 

2  33.2 

11 

15  41.3 

14 

4  49i2 

18 

17  57.7 

21 

7    5.7 

25 

20  15.6 

29 

9  24.2 

July 

2 

22  34.4 

6 

11  44.3 

9 

0  55.6 

13 

14    6.4 

16 

3  18.8 

20 

16  30.5 

23 

h     m 

5  43.8 

18  56.7 

8  11.4 

21  25.4 

10  41.3 

23  56.5 
13  13.4 

2  29.9 
15  47.6 

5    5.1 

18  24.0 
7  52.3 
21  12i2 
10  21.5 
23  42.1 


July 

27 

31 

Aug. 

3 

7 

10 

14 

17 

21 

25 

28 

Sept. 

1 

4 
8 

11 

h     m 

13    2.1 

2  23.6 

15  44.6 
5    6.5 

18  28.0 

7  50.7 
21  12.9 
10  375 

0  0.8 
13  25.5 

2  45.6 

16  9.5 
5  32.9 

18  57.1 


Sept.  15 
18 
22 
26 
29 


Dec. 


2 

6 

9 

13 

16 

20 
23 
27 
31 


h     m 

8  21  1 

21  46.6 

11  10,5 
0  35.1 

13  48.4 

15  16.5 
4  39.9 

18  4.1 
7  27.1 

20  49.0 

10  11.6 
23  34.0 

12  56.0 
2  17.8 


SATELLITE    III. 


h     m 

h    m 

h     m 

h     m 

Jan.       6 

18  43.6 

March  26 

10  55.3 

June    13 

0  22.1 

Aug. 

30 

21     0.4 

13 

22  44.3 

April     2 

14  10.6 

20 

4     7.0 

Sept. 

7 

1  20.9 

21 

2  41.1 

9 

17  29.1 

27 

7  56.1 

14 

5  43.6 

28 

6  33.0 

16 

20  45.9 

July.    4 

11  49.0 

21 

10    7.4 

Feb.      4 

10  20.8 

24 

0    3.0 

11 

15  46.3 

28 

14  32.5 

11 

14    3.7 

May      1 

3  21.8 

18 

19  475 

Dec. 

2 

6  34.5 

18 

17  42.4 

8 

6  42.4 

25 

23  52.9 

9 

10  58.0 

25 

21  17.1 

15 

10    6.1 

Aug.     2 

4    1.1 

16 

15  20.9 

March  5 

0  47.3 

22 

13  33.4 

9 

8  12.3 

23 

19  42.6 

12 

4  13.5 

29 

17    5.3 

16 

12  26.0 

31 

0    2.3 

19 

7  35.9 

June      5 

20  41.7 

23 

16  41.9 

Factors  by  which  ar'  and  y'  in  the  following  Table  must  be  multiplied  to  obtain  the 
coordinates  x  and  y  for  any  time. 

p  as.  the  inclination  of  the  northern  semi-minor  axis  of  the  apparent  ellipse  to  the  | 
circle  of  declination;  -+-  East,  —  West 

X  and  y  at  the  time  of  the  visible  phase  of  every  fourth  eclipse  for  the  I"*,  of  every 
second  eclipse  for  the  n**,  and  of  every  eclipse  for  the  ni**  and  IV**  Satellites. 
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SATELLITE 

I. 

1 

AT  OBOCENTRIG  8UPBRI0B 

AT  TIME  OF 

AT  OBOCBNTRIC  8DPBRI0R 

ATTDflOf 

1863. 

i 

CONJUNCTION. 

BCLIPSB. 

1863. 

CONJUNCTION. 

■CL1P8I. 

Factor 

Factor 

Factor 

Factor 

for  a:*. 

fory 

p» 

X, 

9» 

tati'. 

fory. 

P- 

+3fi 

»• 

Jan.      1 

0.929 

-0.773 

+22°49'.2 

-33 

-^ 

June    6 

1.075 

-0.877 

O         1 

+24    2.1 

J 

8 

0.948 

0.801 

22  40.3 

34 

5 

13 

1.054 

0iJ49 

24    2.9 

37 

5 

15 

0.968 

0.830 

22  33.0 

35 

5 

20 

1.032 

0.823 

24    2.5 

37 

5 

22 

0.989 

0.859 

22  27.1 

36 

5 

27 

1.011 

0.798 

24    0.8 

37 

5 

29 

1.010 

0.888 

22  23.0 

36 

6 

July     4 

0.991 

0.775 

23  57.9 

37 

5 

Feb.     5 

1.032 

—0.917 

4-22  20.6 

-36 

-6 

11 

0.971 

—0755 

+23  53.8 

+36 

—6 

12 

1.054 

0.945 

22  20.2 

36 

6 

18 

0.951 

0.737 

23  48.3 

35 

4 

19 

1.076 

0.972 

22  21.9 

35 

6 

25 

0.932 

0.721 

23  41.4 

34 

4 

27 

1.097 

0.996 

22  25.3 

34 

6 

Aug.     1 

0.915 

0.706 

23  33.3 

33 

4 

March6 

1.116 

1.017 

22  30.5 

33 

6 

^     8 

0.899 

0.693 

23  24  J 

32 

4 

13 

1.133 

—1.035 

-1-22  37.1 

—31 

-7 

15 

0.884 

—0.682 

+23  13.5 

+30 

—1 

23 

1.147 

1.047 

22  45.2 

29 

7 

22 

0.870 

0.674 

23    1.5 

29 

4 

27 

1.158 

1.054 

32  54.0 

27 

7 

30 

0.856 

0.668 

22  48.0 

27 

4 

April    3 

1.165 

1.056 

23    3.2 

24 

7 

Sept    6 

0.847 

0.663 

22  33.1 

26 

4 

10 

1.169 

1.051 

23  12.8 

—20 

7 

13 

0.838 

0.659 

22  16.8 

24 

4 

17 

1.169 

^1.041 

-H23  22.3 

+22 

—7 

20 

0.630 

-0.656 

+21  59.1 

+23 

—1 

24 

1.165 

1.026 

23  31.2 

26 

7 

27 

0.824 

0.655 

21  40.0 

+21 

4 

May     1 

1.157 

1.008 

23  39iJ 

28 

6 

Dec     1 

0.826 

0.707 

17  51.0 

—21 

4 

8 

1.145 

1.986 

23  46.1 

30 

6 

9 

0.834 

0.719 

17  23.0 

23 

4 

15 

1.131 

1.960 

23  61.9 

32 

6 

16 

0.843 

0.732 

16  55.4 

24 

4 

22 

1.114 

-1.933 

+23  56.6 

+34 

-6 

23 

0.853 

-0.746 

+16  28.1 

—26 

—1 

30 

1.09a 

—1.905 

-H23  59.9 

+35 

-6 

30 

0.864 

-0.761 

+15    1.3 

-27 

-5 

SATI 

:ll 

ITE 

II 

1 
1 

AT  OK 

KJBNTRIO 

8UPSRI0R 

ATn 

[ME  or 

AT  OlOCENTRIO  8UPXRI0R 

AT  Tim  or  1 

Dftte, 

{ 

C0NJUNC1 

PION. 

KOL 

IP8B. 

DM0, 

CONJUNCTION. 

■OUPSS. 

1    1863. 

r»ctor 

Factor 

1863. 

Factor 

Factor 

, 

j 

fbrz*. 

fory*. 

P' 

-4^ 

>• 

forx*. 
1.070 

fory. 
—0.791 

p. 

+24  28!6 

9* 

Jan.     2 

0.932 

—0.711 

+23  lis 

-^' 

June    7 

9 

0.941 

0.737 

23    5.0 

44 

9 

14 

1.049 

0.767 

24  29.2 

47 

9 

16 

0.971 

0.764 

22  57.7 

45 

9 

21 

1.028 

0.745 

24  28.4 

VI 

9 

23 
31 

0.992 
1.014 

0.792 
0.819 

22  51.9 
22  47.9 

46 
46 

10 
10 

29 

1.006 

0.724 

24  26.3 

9 

July     6 

0.985 

0.705 

24  22.9 

1   « 

8 

Feb.     7 
14 

1.037 
1.059 

—0.846 
0.872 

+22  45.8 
22  45.7 

-45 
44 

-10 
10 

13 

0.965 

-0.688 

+24  18.3 

ill 

-« 

21 

1.081 

0.897 

22  47.6 

43 

11 

20 

0.946 

0.674 

24  12.3 

8 

28 

1.101 

0.918 

22  51.4 

41 

11 

27 

0.927 

0.6G2 

2i    5.0 

43 

6 

March  7 

1.120 

0.936 

22  56.9 

39 

11 

Aug.    3 

0.910 

0.651 

23  56.4 

41 

8 

10 

0.894 

0.642 

23  46.4 

39 

7 

14 
21 
28 
April    4 
12 

1.136 
1.150 
1.160 
1.166 
1.169 

-0.95() 
0.960 
0.965 
0.964 
0.958 

+23    4.0 
23  12.3 
23  21.5 
23  31i2 
23  40.9 

-36 
32 

28 
23 

—11 
12 
12 
12 
12 

17 
25 

Sept    1 

8 

15 

0.880 
0.867 
0.856 
0.845 
0.836 

-0.634 
0.628 
0.624 
0.622 
0.621 

+23  34.9 
23  221 
23    7.8 
22  52.0 
22  34.8 

+37 
35 
33 
31 

28 

—7 
7 
7 
7 
7 

19 

1.168 

—0.947 

+23  50.3 

+23 

—12 

22 

0.828 

—0.621 

+22  16.2 

+26 

—7 

26 

1.163 

0.932 

23  59.0 

27 

11 

29 

0.822 

0.622 

21  56.1 

+23 

7 

May     3 

1.154 

0.913 

24    6.9 

32 

11 

Dec     2 

0.827 

0.686 

18    5.1 

—23 

8 

10 

1.142 

0.891 

24  13.7 

36 

11 

9 

0.834 

0.699 

17  36.4 

26 

8 

17 

1.126 

0.867 

24  19.4 

39 

10 

16 

0.843 

o.n3 

17    7.9 

28 

9 

24 

1.109 

-0.842 

+24  23.8 

+42 

—10 

23 

0.«>4 

-0.729 

+16  39.6 

-31 

-o' 

31 

1.090 

-0.816 

-f^  26.8 

+44 

— 10_ 

31 

0.866 

—0.747 

+16  11.4 

—33 

-^ 

\ 
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SATELLITE    III 

t  • 

AT  OEOCBNTRIO  SUPERIOR  CJONJUNCTION. 

AT  Tim  or  XCLIPSB. 

Date, 
1863. 

Reappeumnee.             | 

Vtetorft»rz'. 

Factor  for  y*. 

P* 

X, 

f' 

X. 

9' 

Jan.        6 

0.943 

-0.706 

-|-22*49'.9 

-58' 

-isT 

^2S 

-li? 

13 

0.963 

0.738 

22  41.5 

60 

12 

36 

12 

21 

0.984 

0.769 

22  35,0 

61 

13 

36 

13 

28 

1.006 

0.799 

22  30.4 

61 

13 

36 

13 

Feb.        4 

1.028 

0.826 

22  27.7 

61 

14 

36 

14 

11 

1.051 

—0.852 

-1-22  27.1 

—60 

-14 

—34 

—14 

18 

1.073 

0.878 

22  28.4 

58 

15 

32 

15 

25 

1.094 

0.899 

22  31.5 

55 

15 

28 

15 

''  Bdarch     5 

1.113 

0.918 

22  36J2 

51 

15 

24 

15 

12 

1.130 

0.935 

22  42.5 

45 

15 

-18 

—15 

19 

1.145 

-0.947 

-1-22  50.3 

—39 

-16 

26 

1.157 

0.954 

22  59.0 

32 

16 

April      2 

1.165 

0.955 

23    8.3 

24 

16 

. 

, 

9 

1.169 

0.950 

23  17.9 

-16 

—16 

'^ 

1.169 

0.941 

23  27.1 

+19 

-i6 

24 

1.165 

— 0i)27 

+23  35.8 

+27 

—16 

May        1 

1.157 

0.909 

23  43.8 

,  , 

. 

34 

15 

8 

1.145 

0.887 

23  50.8 

41 

15 

15 

1.131 

0.863 

23  56.6 

-h26 

—14 

47 

14 

22 

1.114 

0.837 

24    1.3 

26 

14 

52 

14 

29 

1.095 

—0.810 

^-24    4.7 

-1-31 

—14 

+56 

—14 

Jane       5 

1.075 

0.784 

24    6.8 

34 

13 

58 

13 

1               13 

1.054 

0.759 

24    7.7 

37 

13 

60 

13 

20 

1.033 

0.735 

24    7.5 

39 

12 

61 

12 

27 

1.012 

o.n3 

24    5.9 

40 

12 

62 

12 

1  Jaly        4 

0.991 

—0.692 

4-24    2.9 

4-40 

-12 

+61 

-12 

1                11 

0.970 

0.673 

23  58.7 

40 

11 

60 

11 

18 

0.951 

0.656 

23  53.3 

39 

11 

59 

11 

25 

0.932 

0.641 

23  46.6 

38 

11 

57 

11 

Ang.       2 

0.914 

0.628 

23  38.7 

36 

11 

54 

11 

9 

0.898 

-0.618 

4-23  29.3 

+33 

-10 

+51 

—10 

16 

0.883 

0.610 

23  18.6 

30 

10 

48 

10 

23 

0.870 

0.603 

23    6.4 

27 

10 

45 

10 

30 

0.858 

0.597 

22  52.9 

25 

10 

42 

10 

Sept       7 

0.847 

0.593 

22  37.9 

22 

10 

38 

10 

14 

0.837 

-0.591 

-H22  21.4 

-1-18 

—10 

+34 

—10 

21 

0829 

0.590 

22    3.5 

30 

10 

28 

0.823 

0.590 

21  441 

+26 

10 

Dec       2 

0826 

0.649 

17  59.9 

—26 

11 

,    . 

9 

0.834 

0.661 

17  31.7 

30 

" 

16 

0.843 

—0.674 

-hl7    3.9 

—34 

—11 

-17 

—11 

23 

0.854 

0.689 

16  36  6 

38 

12 

21 

12 

31 

0.866 

—0.705 

-hl6    9.6 

—12 

—25 

-12 

59 
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SATELLITE    IV. 

Date, 
1863. 

AT  GSOCSNTRIO  SUPERIOR  CONJUNCtlON. 

AT  TllU  or  SCL1P8B. 

factor  for  acf. 

Itetorfbry'. 

i». 

X. 

y- 

■■  1 

Th 

SATELLITE    I. 
coOrdikates  m  the  mean  apparent  ellipse,  described  by  the 

SATELLITE,  AND  FOB  THE  MEAN  DISTANCE  OF  JUPITER 

FROM  THE  SUN,  FOR  THE  TIME  (0  AFTER  GEa 

CENTRIC  SUPERIOR  CONJUNCTION. 

t 

d     h   m 
0    0    0 
0    0  20 
0     0  40 
0     1     0 
0     1  20 

0     1  40 
0     2     0 
0    2  20 
0    2  40 
0    3    0 

0    3  20 
0    3  40 
0    4     0 
0    4  20 
0     4  40 
0     5     0 

7? 

5' 

t 

x' 

y 

t 

if 

y 

+     O^.O 

5.4 

10.8 

16.1 

21.4 

-h  26.6 

31.8 

;            36.9 

42.0 

46.9 

4-  51.7 
56.4 
609 
65  3 
69.5 

-4-  73.6 

4-  6'!6 
6.6 
6.6 
6.6 
6.5 

-h  6.4 
6.3 
6.2 
6.1 
6.0 

-h  5.8 
5.7 
55 
53 
5.1 

-4-  4.9 

d     h   m 
0     5  20 
0     5  40 
0     6     0 
0     6  20 
0    6  40 

0     7     0 
0     7  20 
0     7  40 
0     8    0 
0     8  20 

0     8  40 
0     9     0 
0    9  20 
0    9  40 
0  10    0 
0  10  20 

4-  77''.S 
81.2 
84.7 
88.0 
91.1 

-h  94.0 

96.6 

99.0 

101.1 

103.C 

-hl04.7 
106.1 

107  3 

108  1 
1 08.7 

-hI09.l 

+  ;.7 

4.4 

4.2 
39 
3.7 

4-  3.4 
3.1 
2.8 
2.5 
2.2 

4-  1.9 
16 
1.3 
0.9 
0.6 

4-  0.3 

d    h    m 
0  10  4C 
0  11     C 
0  11  2C 
0  11  4C 
0  12     C 

0  12  2€ 
0  12  4C 
0  13     0 
0  13  20 
0  13  4C 

0  14     0 
0  14  20 
0  14  40 
0  15     0 
0  15  20 
0  15  40 

)        4-109!l 
\            109.0 
>            108.6 
\            107.9 
)            106.9 

\        4-105.7 

\            104.2 

1            102.5 

100.5 

98.3 

4-  95.8 

93.1 

1              90.2 

87.1 

83.7 

'      4-  80.1 

-5.r 

0.4 
07 

1.3  ; 

—  1.7  ' 
2i) 
2^ 
2.6 
2.9 

—  3^ 
3.5 
3.7 
4.0 
43 

—  43 
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1     " 

1 

COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE. 

SATELLITE    I. 

t 

«* 

y 

t 

r' 

jr' 

1 

xf 

jr' 

1         4     h.  «. 
0  16     0 

4-  76.4 

-i.7 

d     h.  m. 
1     1  40 

—  66.6 

-53 

d.    h.  m. 
1   11     0 

-9?3 

+  33 

0  16  20 

723 

53 

1     2     0 

703 

53 

1   11  20 

95.1 

33 

0  16  40 

68.4 

53 

1     2  20 

743 

43 

1  11  40 

923 

33 

0  17     0 

64.1 

54 

1     2  40 

783 

43 

1   12     0 

893 

33 

0  17  20 

59.6 

53 

1     3    0 

823 

4.4 

1  12  20 

86.1 

4.1 

0  17  40 

H-  65j0 

—  5.7 

1     8  20 

—  853 

—  4.1 

1  12  40 

—  82.7 

+  43 

0  18    0 

50.3 

53 

1     3  40 

883 

SA 

1  13    0 

79.1 

43 

0  18  20 

45.5 

6.0 

1     4     0 

913 

33 

1  13  20 

7.53 

43 

0  18  40 

40.5 

6.1 

1     4  20 

94.7 

SJS 

1  13  40 

713 

53 

0  19     0 

353 

63 

1     4  40 

973 

33 

1  14    0 

67.1 

53 

0  19  20 

+  SO  A 

—  6-4 

1     5     0 

—  993 

—  2.7 

1  14  90 

—  623 

+  54 

0  19  40 

25.2 

6.4 

1     5  20 

101.7 

2.4 

1  14  40 

583 

53 

0  20    0 

19.9 

63 

1     5  40 

1033 

2.1 

1  15    0 

53.7 

53 

0  20  20 

US 

63 

1     6     0 

105.1 

13 

1  15  20 

493 

53 

0  20  40 

9.2 

63 

1     6  20 

106-4 

13 

1  15  40 

44.1 

6.1 

0  21     0 

-4-    8-8 

—  6.6 

1     6  40 

—1073 

—  13 

1  16    0 

—  39.1 

+  63 

0  21  20 

—     13 

63 

1     7     0 

1083 

03 

1  16  90 

343 

63 

0  21  40 

6.9 

63 

1     7  20 

1083 

03 

1  16  40 

283 

64 

0  22    0 

12-8 

63 

1     7  40 

109.1 

—  03 

1  17     0 

23.7 

63 

0  22  20 

17.6 

63 

1     8    0 

109.1 

+  0.1 

1  17  20 

184 

63 

0  22  40 

—  22.9 

—  63 

1     8  20 

—1083 

+  03 

1  17  40 

—  133 

+  63 

0  23    0 

28.1 

6-4 

1     8  40 

108-4 

03 

1  18    0 

7.7 

63 

0  23  20 

333 

63 

1     9     0 

1073 

1.1 

1  18  20 

—    23 

63 

0  23  40 

36A 

63 

I     9  20 

1063 

14 

1  18  40 

+    8.1 

63 

1     0    0 

ASA 

6.1 

1     9  40 

1053 

13 

1  19    0 

83 

63. 

1     0  20 

—  483 

^  53 

1  10    0 

—1033 

+  2.1 

1  19  20 

+  133 

+  63 

1     0  40 

53.1 

53 

1  10  20 

1023 

2.4 

1  19  40 

19.1 

63 

1     1     0 

57.7 

53 

1  10  40 

—  993 

+  2.7 

1  20    0 

+  244 

+  63 

1     1  20 

—  62.2 

—  54 

SATEI 

.LIT 

E    II 

• 

1 

xf 

y 

f 

gf 

y 

f 

gf 

y 

d.    h.  m. 

n 

M 

«.    iLm. 

ff 

u 

d.   h.  m. 

n 

u 

0    0     0 

+    0.0 

-4-123 

0  10  40 

+1223 

+  83 

0  21  20 

+1733 

—  03 

0    0  40 

83 

123 

0  11  20 

1283 

83 

0  22    0 

1733 

03 

0     1  20 

17.0 

12.1 

0  12    0 

134.4 

7.7 

0  22  40 

1723 

13 

0     2     0 

253 

12.1 

0  12  40 

1393 

73 

0  23  90 

1713 

13    1 

0     2  40 

333 

12.0 

0  13  20 

1443 

63 

I    0    0 

1704 

24 

0    3  20 

+  423 

-4-113 

0  14    0 

+1493 

+  63 

1     0  40 

+1683 

—  S.0 

0    4    0 

503 

11.7 

0  14  40 

1533 

5.7 

1     1  20 

1663 

33 

0    4  40 

58.6 

113 

0  15  20 

1573 

53 

1     2    0 

1633 

4.1 

0    5  20 

663 

113 

0  16     0 

1603 

4.7 

I     2  40 

1604 

4.7 

0    6    0 

743 

113 

0  16  40 

1633 

4.1 

1     8  20 

1573 

53 

3    6  40 

-h  813 

-4-103 

0  17  20 

+1663 

H-  33 

1     4    0 

+1533 

—  53 

0     7  20 

894 

103 

0  18     0 

1683 

33 

1     4  40 

1493 

63 

0    8    0 

963 

10.1 

0  18  40 

1703 

24 

1     5  20 

1444 

63 

0     8  40 

1033 

93 

0  19  20 

1713 

-       13 

1     6     0 

139.5 

73 

0     9  20 

1103 

9.4 

0  20    0 

1723 

13 

1     6  40 

1343 

7.7 

0  10    0 

+116.7 

-4-  9.0 

0  20  40 

+1733 

+  03 

1     7  20 

+1283 

—  83 
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COORDINATES  IN  THE 

;  MEAN  APPARENT  ELLIPSE. 

j 

SATELLITE    II 

• 

t 

^ 

y' 

t 

xf 

y 

1 

xf 

y 

d    h.  m. 

II 

« 

d     h.  m. 

u 

H 

d.    h.  m. 

M 

.    i 

1     8    0 

-+-122.7 

—  8.6 

2    3  20 

—103.7 

-9.8 

2  22     0 

—156.9 

+  5^    i 

1     8  40 

116.5 

9.0 

2     4     0 

110.4 

9.4 

2  22  40 

153.0 

5.8 

1     9  20 

1 10.1 

9.4 

2     4  40 

116.8 

9.0 

2  23  20 

148.8 

6J 

1   10     0 

103.4 

9.8 

2     5  20 

123.0 

8.6 

3     0     0 

144.2 

6.8    , 

1   10  40 

96.4 

10.1 

2     6    0 

128.9 

8.2 

3     0  40 

139.3 

7-3    1 

1   11   20 

+  89.2 

—10.5 

2     6  40 

—1343 

—  7.7 

3     1  20 

—134.1 

+  7.8 

1   12     0 

81.7 

10.8 

2     7  20 

139.7 

7.2 

3     2    0 

128.5 

8.2 

1   12  40 

74.1 

11.0 

2     8    0 

144.6 

6.7- 

8     2  40 

122.6 

8.6 

1   13  20 

66.3 

11.3 

2     8  40 

149.1 

6.2 

3     3  20 

116.4 

9j0    j 

1   14     0 

58.3 

11.5 

2    9  20 

153.8 

5.7 

3    4     0 

109.9 

9A 

1   14  40 

-h  50.2 

-11.7 

2  10    0 

—157.1 

—  5.2 

3     4  40 

—103.1 

+  9.8  : 

1   1ft  20 

42.0 

11.8 

2  10  40 

160.6 

4.6 

3    5  20 

96.1 

lai    , 

1   16     0 

33.7 

12.0 

2  11  20 

163.7 

4.1 

8     6    0 

88.9 

103 

1   16  40 

25.3 

12.1 

2  12     0 

166.4 

3.5 

3     6  40 

81.5 

103   ! 

1   17  20 

16.8 

12.1 

2  12  40 

1684( 

2.9 

8     7  20 

73J> 

113    , 

1  18    0 

4-     8.3 

—12.2 

2  13  20 

—170.4 

—  2.3 

8     8    0 

—  66.1 

+113 

1   18  40 

—     0.2 

12.2 

2  14     0 

171.9 

1.8 

3     8  40 

58.1 

113    ! 

1   19  20 

8.8 

12.2 

2  14  40 

173.0 

1.2 

3     9  20 

50.0 

11.7    ! 

1  20    0 

17.3 

12.1 

2  15  20 

173.6 

—  0.6 

3  10    0 

41.8 

113 

1  20  40 

25.7 

12.1 

2  16    0 

178.8 

+  0.0 

3  10  40 

33.5 

123    ; 

1  21  20 

—  34.1 

—12.0 

2  16  40 

—173.6 

+  0.6 

8  11  20 

—  2.5.1 

+12.1 

1  22    0 

42.4 

11.8 

2  17  20 

172.9 

1.2 

8  12    0 

16.6 

12.1 

1  22  40 

50.6 

11.7 

2  18    0 

171.8 

1.8 

8  12  40 

—    8.1 

123 

1   23  20 

58.7 

11.5 

2  18  40 

170.3 

2.4 

3  13  20 

+    0.4 

123    . 

2    0     0 

66.7 

11.3 

2  19  20 

168.4 

3.0 

3  14    0 

9J0 

123 

2    0  40 

—  74.5 

—11.0 

2  20    0 

—166.2 

+  8.5 

3  14  40 

+  17.5 

+12.1 

2     1  20 

82.1 

10.7 

2  20  40 

163.5 

4.1 

8  15  20 

26.0 

12.1 

2     2    0 

89.5 

10.4 

2  21  20 

—160^ 

+  4.7 

8  16    0 

+  84.4 

+123 

2     2  40 

—  96.7 

—10.1 

s. 

ATEL 

LIT] 

B     II 

I. 

f 

xf 

y 

f 

xf 

y 

f 

xf 

/ 

d.    h.  m. 
0    0    0 

+    0.0 

+1?.4 

d.   h.  m. 
0  21  20 

+194.7 

+12.4 

d.    h.  m. 
1   18  40 

+277.2 

+  03 

0     1  20 

13.5 

17.4 

0  22  40 

204.1 

11.8 

1  20     0 

277.0 

—  03 

0     2  40 

26.9 

17.8 

1     0    0 

213.0 

11.1 

1  21  20 

276.2 

1^    . 

0    4    0 

40.3 

17.2 

1     1  20 

221.4 

10.5 

1  22  40 

274.7 

23    1 

0    5  20 

53.6 

17.1 

1     2  40 

229.3 

9.8 

2    0    0 

272.6 

33    ■ 

1 

0    6  40 

+  66.8 

+16.9 

1     4    0 

+236.6 

+  9.1 

a    1  20 

+269.8 

—  43 

0    8    0 

79.8 

16.7 

1     5  20 

243.8 

8.3 

2    2  40 

266.4 

43 

0     9  20 

92.7 

16.4 

1     6  40 

249.5 

7.6 

2    4     0 

262.3 

53    , 

0  10  40 

105.3 

16.1 

1     8    0 

255.1 

6.8 

2     5  20 

257.6 

6.4 

0  12    0 

117.6 

15.8 

1     9  20 

260X> 

6X> 

2    6  40 

252.3 

73 

0  IS  20 

+129.7 

+15.4 

1  10  40 

+264.3 

+  5.2 

2     8    0 

+246.4 

—  83 

0  14  40 

141.5 

15.0 

1  12    0 

268.0 

4.4 

2     9  20 

UOjO 

8.7    1 

0  16    0 

153.0 

14.5 

1  13  20 

271.1 

3.6 

2  10  40 

233.0 

9.4 

0  17  20 

164.1 

14.0 

1  14  40 

273.6 

2.7 

2  12    0 

225.4 

10.1 

0  18  40 

174.7 

13.5 

1   16    0 

275.5 

1.9 

2  13  20 

217.3 

103 

0  20    0 

+184.9 

+13.0 

1  17  20 

+276.7 

+  1.1 

2  14  40 

+208,6 

—113 
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COORDINATES  IN  THE 

MEAN  APPAHENT  ELUPSE. 
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1 

SATELLITE     III. 
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x* 

y' 

1 

*' 

f 

1 

*' 

y 

d     h    in. 

H 

M 

d     h.  m. 

N 

N 

d.    h.  m. 

II 

« 

2  16     0 

+199.5 

—  12.1 

4     6  40 

—158.4 

—14.8 

5  20     0 

—2.^5.1 

+  6.8 

2  17  20 

189.9 

12.7 

4     8     0 

169.3 

13.8 

5  21   20 

249.5 

7.6 

2   19  40 

179.9 

13.3 

4     9  20 

179.8 

13.3 

5  22  40 

243.3 

8.3 

2  20    0 

169.4 

13.8 

4  10  40 

189.9 

12.7 

6     0     0 

236.6 

9.1 

2  21   20 

158.5 

14.3 

4  12    0 

199.5 

12.1 

6     1  20 

229.3 

9.8 

2  22  40 

-hi  47.2 

—14.8 

4  13  20 

-208.6 

—11.5 

6    2  40 

—221.4 

+10.5 

3     0    0 

135.6 

152 

4  14  40 

217.8 

10.8 

6    4     0 

213.0 

11.1 

3     1   20 

123.7 

15.6 

4   16     0 

225.5 

10.1 

6     5  20 

204.1 

11.8 

3     2  40 

111.5 

16.0 

4   17  20 

233.1 

94 

6     6  40 

194.7 

12.4 

3     4     0 

99.0 

16.3 

4  18  40 

240.1 

8.7 

6     8    0 

184.9 

13.0 

8     5  20 

+  86.3 

—  16.6 

4  20    0 

—2463 

—  8.0 

6     9  20 

—174.7 

+13.5 

3     6  40 

73.3 

16.8 

4  21  20 

252.3 

7.2 

6  10  40 

164.1 

14.0 

3     8     0 

60.2 

17.0 

4  22  40 

257.6 

6.4 

6  12    0 
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14.5 

3     9  20 

47.0 

17.2 

5     0    0 

262.3 

5.6 

6  13  20 

141.5 

15.0 

3  10  40 

33.6 

17.3 

5     1  20 

266.4 

4.8 

6  14  40 

129.7 

15.4 

8  12    0 

+  20.2 

—17.4 

5     2  40 

—269.8 

—  4.0 

6  16    0 

—117.6 

+15.8 

3  13  20 

-h     6.7 

17.4 

5    4    0 

272.6 

8.2 

6  17  20 

105.2 

16.1 

3  14  40 

—    6.8 

17.4 

5     5  20 

274.7 

2.8 

6  18  40 

92.6 

16.4 

3   16     0 

20.3 

17.4 

5     6  40 

276.2 

1.5 

6  20    0 

79.8 

16.7 

3  17  20 

33.7 

17.3 

5     8    0 

277.0 

—  0.6 

6  21  20 

66.8 

16.9 

3  18  40 

—  47.1 

-17.2 

5     9  20 

-277.2 

+  0.2 

6  22  40 

—  53.6 

+17.1 

3  20    0 

60.3 

17.0 

5  10  40 

276.7 

1.1 

7     0    0 

40.3 

17.2 

3  21  20 

73.4 

16.8 

5  12    0 

275.5 

1.9 

7     1  20 

26.9 

17.8 

3  22  40 

86.3 

16.6 

5  13  20 

273.7 

2.7 

7     2  40 

—  13.4 

17.4 

4     0     0 

99.0 

16.3 

5  14  40 

271.2 

8.6 

7    4    0 

+    0.1 

17.4 

4     1   20 

—  lllOi 

—16.0 

5  16    0 

—268.1 

+  4.4 

7     5  20 

+  13.6 

+n.4 

4     2  40 

123.7 

15.6 

5  17  20 

264.4 

5.2 

7     6  40 

27.0 

17.3 

4     4     0 

135.7 

15.2 

5  18  40 

—260.1 

+  6J0 

7    8    0 

+  40.4 

+17.2 

4     5  20 

—147.2 

—14.8 

S 

ATEI 

,LIT 

E    IM 

r 

• 

1    . 

xf 

y 

t 

xf 

y 

( 

jr* 

f 

d.      h. 

n 

N 

d.    h. 

« 

N 

d.     h. 

M 

"       1 

0       0 

-h     0.0 

+34.8 

2      0 

+882.8 

+25.5 

4       0 

+486.2 

+  2.5 

0       3 

22.8 

34.8 

2      3 

848.6 

24.3 

4       8 

487  J5 

+  0.8 

0       6 

45.6 

34.7 

2       6 

864.1 

23.1 

4       6 

487.3 

—  0.8 

0       9 

68.3 

34.5 

2       9 

878.9 

21.9 

4       9 

486.3 

2.4    1 

0     12 

90.9 

84.2 

S     12 

892.9 

20.6 

4     12 

484.2 

4.1 

0     15 

+113.2 

+33.9 

2     15 

+406.0 

+19.8 

4     15 

+480.9 

—  5.7 

0     18 

135.3 

33.5 

2     18 

418.2 

17.9 

4     18 

476.6 

7.3    ! 

0     21 

157.1 

33.0 

2    21 

429.5 

16.5 

4     21 

471.8 

8.9 

1       0 

178.5 

32.4 

8      0 

439.8 

15.0 

5      0 

465.0 

10.4 

1       3 

199.6 

31.8 

8      8 

449.1 

13.5 

5      8 

457.7 

12'> 

1       6 

+220.3 

+31.1 

8       6 

+457.5 

+12.0 

5       6 

+449.3 

—13.5 

1       9 

240.4 

30.3 

8       9 

464.9 

10.5 

5       9 

439.9 

15X) 

1     12 

260.0 

29.5 

8     12 

471.8 

8.9 

5     12 

429.6 

16.4 

1     15 

279.0 

28.6 

8     15 

476.6 

7.3 

5     15 

418.4 

17.9    , 

1     18 

297.4 

27.6 

8     18 

480.8 

5.7 

5     18 

406.2 

19.8    1 

1     21 

+315.2 

+26.6 

3     21 

+484.0 

+  4.1 

5     21 

+393.1 

—20.6 

470  JUPITER'S  SATELLITES,  1863. 


COORDINATES  IN 

THE 

MEAN  APPARENT  ELUPSB. 

SATELLITE    IV. 

i 

xf 

y' 

t 

*' 

jr' 

i 

r* 

9' 

h. 

w 

» 

d 

h. 

M 

u 

d. 

h. 

„ 

9 

0 

-<-379.2 

—21.9 

9 

18 

—240.1 

SOJi 

13 

12 

—457.6 

+12X) 

3 

364.4 

23.1 

9 

21 

259.7 

29.5 

18 

15 

449.3 

134 

6 

348.8 

24.3 

10 

0 

278.7 

28.6 

13 

18 

440.0 

15i) 

9 

332.5 

25.5 

10 

3 

297.2 

27.6 

13 

21 

429.7 

16.4 

12 

315^ 

26.6 

10 

6 

315.0 

26.6 

14 

0 

418.5 

174 

15 

4-297.6 

-27.6 

10 

9 

—332.1 

—25.5 

8 

—4064 

+19.2 

18 

279.2 

28.5 

10 

12 

348.4 

24.4 

6 

393.2 

20.6 

21 

260.2 

29.4 

10 

15 

363.9 

23.2 

9 

3794 

21.9 

0 

240.6 

80.3 

10 

18 

378.7 

21.9 

12 

364.6 

23.1 

3 

220.5 

31.1 

10 

21 

392.7 

20.6 

15 

349.1 

244 

6 

+199.9 

—31.8 

11 

0 

—405.8 

—19.3 

18 

—3324 

+25.4 

9 

178.8 

32.4 

11 

3 

418.0 

17.9 

21 

815.7 

264 

12 

157.4 

33.0 

11 

6 

429.3 

16.5 

0 

2984) 

274 

15 

135.6 

33.5 

11 

9 

439.6 

15.0 

3 

279.6 

284 

18 

U9A 

83.9 

11 

12 

449.0 

13.5 

6 

260^ 

294 

21 

+  91^ 

-34^ 

11 

15 

—4574 

—12.0 

9 

—240.9 

+804 

0 

68J 

84.5 

11 

18 

464.8 

10.5 

12 

220.8 

81.1 

3 

46i) 

34.7 

11 

21 

471.S 

8.9 

15 

200.2 

814 

6 

23.2 

84.8 

12 

0 

476.6 

7.3 

18 

1794 

82.4 

9 

-♦-    OJ 

84.8 

12 

8 

480.8 

5.7 

21 

157.7 

33j0 

12 

—  22^ 

—84.8 

12 

6 

—484.0 

—  4.1 

0 

—135.9 

+S84    j 

15 

45.3 

34.7 

12 

9 

486.2 

2.5 

3 

1134 

83.9 

18 

68.0 

34.5 

12 

12 

487.3 

—  0.8 

6 

91.5 

84.2 

21 

90^ 

34.2 

12 

15 

4874 

+  0.8 

9 

69.0 

344 

0 

112^ 

33.9 

12 

18 

486.8 

2A 

12 

464 

34.7 

3 

-135X) 

-JI8.5 

12 

21 

-^84.2 

+  4X) 

15 

—  234 

+S44 

6 

156.8 

33.0 

13 

0 

480.9 

5.7 

18 

—    04 

344 

9 

178^ 

82.4 

13 

8 

476.6 

7.3 

21 

+  22.2 

344 

12 

199.3 

31.8 

13 

6 

471-S 

8.9 

0 

+  454 

+34.7 

15 

—290X> 

—81.1 

13 

9 

— 465X>  1     +10.5  1 

_     _ 

t 
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THE  APPARENT  ELEMENTS  OP  SATURN'S  RING. 

b 

P 

/ 

/' 

u 

tt' 

a 

Northern 

TheEleTBlion 

TheEletetioii 

Berth's  Longitode  ftttm  Saturn 

SldeMAl 

Cater 

Cater 

of  the  Berth 

of  the  Son 

counted  on  Plane  of  Ring 

Dftto 

lfas}or 

Minor 

Axi«  to  Circle 

ftboretbe 

aboretbe 

fhnn  the  Ring's  A»- 

Oil. 

Ask. 

Ailf. 

ofDecUnatioii 

Plane  of  the 

Pkoeofthe 

eending  Node  on 

fhun  North 
toBtot. 

Bhig. 

Bing. 

Equator. 

BcUptk. 

0 

4()'.03 

^'.30 

-^'33'4 

-+-  e  ^.9 

-1-3'' 2^.9 

239  56.0 

196  44'.0 

20 

41.43 

4.43 

3  32.3 

6     8.7 

3  47.0 

240    6.1 

196  54.3 

40 

42.70 

4.33 

3  35.3 

5  48.9 

4    5.0 

239  38.4 

196  26.7 

60 

43.60 

3.98 

3  41.7 

5  14.1 

4  22.9 

238  38.7 

195  27.0 

80 

43.96 

3.47 

3  50.1 

4  31.3 

4  40.8 

237  19.6 

194    8.0 

100 

43.70 

2.92 

3  58.6 

3  49.6 

4  58.7 

235  58.3 

192  46.8 

120 

42.88 

2.47 

4    5.5 

3  17.5 

5  16.5 

234  51.5 

191  40.2 

140 

41.67 

2.20 

4    9.5 

3    1.1 

5  34,2 

234  12.2 

191    1.0 

160 

40.28 

2.15 

4  10.0 

3    3.4 

5  51.9 

234    7.2 

190  56.0 

180 

38.90 

2.32 

4    6.8 

3  24.3 

6    9.5 

234  37.6 

191  26.5 

200 

37.67 

2.65 

4    0.4 

4    1.4 

6  27.1 

235  40.4 

192  29.5 

220 

36.67 

3.11 

3  51.0 

4  51.5 

6  44.6 

237  10.3 

193  59.5 

1      240 

35.95 

3.66 

3  39.2 

5  50.7 

7    2.0 

239    1.3 

195  50.6 

260 

35.54 

4.28 

3  25.7 

6  55.0 

7  19.4 

241    6,6 

197  56.0 

280 

35.45 

4.94 

3  11.3 

8    0.4 

7  30.7 

243  18.9 

200    8.4 

300 

35.70 

5.62 

2  56.7 

9    2.8 

7  540 

245  30.7 

202  20.2 

320 

36.28 

6.28 

2  42.8 

9  58.4 

8  11.2 

247  33.7 

204  23.3 

340 

37.16 

6.91 

2  30.7 

10  43.4 

8  28.3 

249  19.2 

206    9.0 

360 

38.32 

7.47 

2  21.5 

11  14.6 

8  45.3 

250  38.8 

207  28.6 

366 

38.71 

7.62 

—2  19.5 

-Ml  20.8 

-4-8  50.3 

250  56.4 

207  46.3 

Fa 

tctor  which  is  to  be  multiplied  by  a  and  b  to  obtain  the  axes  of 

The  inner  ellipse  of  the  outer  Ring        »  0.8801    log.  Fac 

;tDr»  9.9445 

The  outer  ellipse  of  the  inner  Kng        =  0.8599           « 

—  9.9844 

'  The  inner  ellipae  of  the  inner  Ring        «=  0.6650            " 

—  9.8228 

The  inner  ellipse  of  Bond's  dusky  Ring  =  0.5486           "^ 

—  9.7392 

NoTX.  -  111*  aign  of  i  indkiktoe  whether  th«  Tirfbla  la^flM^e  of  th«  Ri^ 

llMniorsoatham 

THE  APPARENT  DISCS  OF   VENUS  ANl 

D  MARS. 

1 

Fbe  Tened  Sines  of  their  Dlominated  Portions,  divided  by  their  k] 

iptrent  Diame 

lers. 

U68. 

y«iiii». 

Mars. 

1808. 

Venos. 

Man 

Jan 

utry      15 

0.989 

0.883 

July           15 

0.518 

0.982 

Feb 

ruary    15 

0.964 

0.891 

August       15 

0.325 

0.993 

Mai 

tsh        15 

0924 

0.907 

September  15 

0066 

0.999 

A  pi 

il          15 

0.859 

0.927 

October       15 

0.092 

1.000 

Maj 

r         15 

0.772 

0.948 

November  15 

0.a55 

0.994 

Jun 

B                15 

0.657              0.967    I 

December  15 

0.535 

0.983 
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PHENOMENA,    1863. 


WASHINGTON  MEAN  TIME. 


PLANETAKY  CONSTELLATIONS. 


d  h  m 

Jan.   1  10  - 

2  4  13 

522  4 

11  3  - 

11  6  6 

12  17  8 

15  7  - 

16  5  8 

19  18  12 

20  7  56 

23  11  52 

24  21  47 

25  4  26 

25  9  21 

26  0  41 

29  9  5 

29  11  32 

31  3  58 

Feb.   ]  20  55 

3  0- 

7  10  37 

8  19  15 

,912 

9  15  51 

11  1  - 

16  10  25 

18  21  10 

19  23  1 

21  16  59 

22  18  - 

23  15  27 

25  15  55 

Mar.   3  9  37 

4  7  6 

6  13  51 

7  20  14 

8  4  49 

14  11  13 

17  2  52 

19  10  27 

20  9  22 

20  22  42 

22  13  57 

23  23  11 

24  9  16 

25  0  50 

31  7  7 

April  2  18  12 

3  21  20 

4  7  17 

6  21  43 

O  in  Perigee. 
6  &€ $+0  14 

^  greatest  Hel.  Lat.  S. 

9  in  Aphelion. 
i  h€ 1^+7  48 

6  2t<L ^+5  31 

ri  gtationary. 

i  9  € 9-5  51 

6  \i  € 5-553 

6  tJJC tp  — 649 

^  greatest  elong.  E.  18  28 

a  ^0 

6  i<L ^-2  12 

6  &€  .....  $+016 

5  in  Perihelion. 

§  stationary. 
6^9 »  +355 

9  greatest  Hel.  Lat.  S. 

6  h€ 11+744 

»  greatest  Hel.  Lat.  N. 
<5  .yC  .  .  .,  .  ^  +  S18 

6  ^Q  Inf- 
jf  stationary. 

<J  S  C .  S  - 1  14 

6  9  € 9—655 

6^JC 1^-635 

Q  stationary. 

$  stationary. 

6  i€ ^-023 

6  &€ $+029 

6  9^ 9+018 

S  in?J 
6  h€ h+744 

U  greatest  elong.  W.  27  25 
i  2t€   ......  Jj; +  5  15 

ij  in  Aphelion. 
<5  a  o:  .....  5  -7  16 
,J  ^<r qi— 6  26 

O  enters  Y?  ^ring  begins. 
6  9  <L 9  -4  13 

She 

<i  WO 

<J  ,J<C ^+126 

,$  $  C $+0  48 

9  in  Q 
6  h€ h+750 

Q  greatest  Hel.  Lat.  S. 

6  2t€ 2^  +  524 

6  i  ^ ^  +  120 


April 


May 


Jnne 


July 


d     h    m 

12    4  33  g  VQ 
15  20  24  <j  m  <r  ... 
17    7    9^  5  <c  .  .  . 
^    122<j  5  ©Sup. 
20    1  47^  9  <c   .  .  . 


Ur  — 625 
5  —4  41 

9  -hO  24 


21  10  59' i 

22  4  53  ^ 
22  21    3  ° 
27  10  48 
30    032  X 


1  10  58 

3  13  - 

4  18  40 
7  18  31 

13    4  16 


20 


Q  m 
^  in 


i 


'erihelion. 


1    4 
•3  ID 


7  56 


<j:j;<C   .  .  .  .  .  JJ?  4-539 

9  in  Perihelion. 
<J   9  S 9-1-1  30 

b  greatest  Hel.  Lat.  N. 
<J^<r tj;  — 627 

16  -  -  0  Eclipsed,  invis.  at  Wa«b. 
18  17  24  y  greatest  elong.  £.  22  21 
18  21  19  ^  ^  <C ^  -h  1  14 

oAo^   ^  ^ 5H-3  25 


21    1  22 
25  19  - 

27  827 

28  17    4 
31    6  21 

31  18  27 
1 

1  8  - 

2  4  33 
9    1- 

9  10  49 

10  10  26 

11  14  57 

12  23    5 
14  14  - 


€ ^-4-440 

greatest  Hel.  Lat.  N. 

6  h€ >Z-+-7  56 

6  J!t<L :!f-+-545 

SinQ 


y  stationary. 

C  Eclipsed,  vis.  at  Wadi. 

^l  stationary. 

6   9   i 9-4-054 

^  greatest  Hel  Lat.  N. 

i  tj;c  . ... .  tj;  — 627 

Q  in  Af^elion. 
6  &0 

<J   8  ©Inf. 
j^  stadonaiy. 


S-hl23 
g  — 237 
^H-550 
9  -^7    6 


15    7    4  <5  S  C  .  . 
15    7    9  <J  5  C  .  . 

18  21  47  <J   (J  C   .  . 

19  17  43  <J  9  <r  .  . 

20  6  28D  h  O 

21  5  54  O  enters  25,  sommer  begins. 

23  17  14  <5  h  C  ; h -4-7  45 

24  17  48       8  stationary. 

25  133  6  ltd   •      •  •  ;?-+-5  3* 
30  20  35       8  greatest  Hel  Lat.  S. 


3  2- 
6  6  15 
6  17  24 
9  19  - 
10  15  12 
12  16    9 


0  in  Apogee. 

»  greatest  elong.  W.  21  13 

6^€ lj;~6  21 

W  stationary. 

°^©  .o, 

«5  $<C $H-i33 
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WASHINGTON  MEAN  TIME. 


PLANETARY  CONSTELLATIONS. 


July 


Aug. 


d     li    m 

13  11  11 
13  15  - 
17  17  23 
19  13  42 

19  20  18 

20  8  13 

20  20  36 

21  2  31 

22  11  57 
24  10    3 

2  13  48 

3  1  6 
3  17  46 
9    0  52 

15    4  55 


Oct. 


6  8  C g  -H  0  5l' 

]t  in  Aphelion. 

<5   ^<C <J  4-629 

<J   9  <C 9-+-537 

5  ma 

9  greatest  elong.  E.  45  36 

9  in  8 
<5  h<C h-l-724 

<$:??€......  :j?4-5  8 

^  in  FerifaelioD. 

<J   5  ©Sup. 

<5  ^?<C tp  — 6  11 

$  greatest  Hel.  Lat.  N. 

6  ^<L S-hl48 

<J  a  <C 9-1-6  49 

9  \ 


15  11  47  <J  i  <L <J-+-6  27 

16  19  36  <5  9  >Z 9  —  6  14 

17  12  36  <5  h  <C >Z-h7    0 

17  13  12  <5  9  <C 9  -♦-  0  38 

18  5    2.6  ^   $ 5-+-0    4 


17  13  12  6 

18  5    2,6 

19  0    3 

22 

23  21  - 
27  5  36 
30    8  54 


Sept. 


17  36 
5  47 
929 
9  42 

18  24 


13 
14 


6  21<L 2^ -+-4  31 

9  at  greatest  brilliancy 
9  in  Aphelion. 

8  inO 
<$  tJiC tp-6    3 

(5  5  h 5—340 

9  stationary. 

<J  S<C  .....  ^4-2    7 
5  in  Aphelion. 

<5  8  9 8  4-6   0 


5  16 
0    6^ 
14    2  25  ($ 

14  18  24  ($ 

15  13    8 


15  14    9 

15  17  - 

16  15  41 
22  20  8 
21^20  31 

26  18  47 

26  19  51 

27  15    8 

28  3  30 
28  10    4 

30  12  - 

1  14  53 

2  5  14 
2  10  15 
2  17  59 

10  10  30 


h  C Ti-h639 

9  <C 9  —4  30 

8  <C 8  4-  0  49 

8  greatest  elong.  E.  26  36 


6  21<L 2lf4-3  61 

9  greatest  Hel.  Lat.  S. 

<J   9>l 9-1121 

O  enten^  aatumn  bMins. 
6  9  i 9  — W  19 


6^€  •  ■ 
B  greatest  Hel 

6   9  O  Inf. 
g  stationaiy. 

A  stationary. 

6  hO 

i  io 

6  3h 

<J  $C 

i  9  g 


.L" 


—  6 

S. 


I 

_9 


-1  35 
-h223 
—  2    6 


Oct. 


Nov. 


Dec. 


d     h    m 

10  17  16  <J 

11  13  28  <J 
11  19  2  <J 
11  22  9!  <$ 
11  22  33  ($ 


8  ©Inf. 


1^4-625 

8  ^ 8  -2  12 

8  <C 8  -►-  2  15 

(JC <J  4-423 


13    6  4ll<J  2^  C if  4-3  13 

15  19  34'       8  in  ^ 


16  19  41 

18  3  31 

19  2  32 

20  9  18 

21  11  17 
24  224 
26  8  12 
30    1  51 

30  17    2 

30  23  40 

5  -    - 

7    8  50 


9  stationary. 

<J   8  h  ;  .  .  . 

8  stationary. 

8  in  Perihelion. 


1  38 


|r<c  .'  .*.' *.'tj- 


—  048 
6    5 
8  greatest  elong.' W.  18  32 
<5.S<C ^H-2  30 

8  greatest  Hel.  Lat.  N. 

9  at  greatest  bnlbancy. 
<5  9  <C 94-358 


8    4  15  <J  h  <C >z  4-  6  17 

8  23  52  <J   8  ^ 8  4-  1  12 

9  16  31  (5   i  € <J-+-2  33 

9  17  40  6   8  C 8  -+-3  38 

10  1  33  (5  :y  <c :j;-4-2  39 

10   -    -  O  Eclipsed,  invb.  at  Wash. 


10  23  55 
13    3  53 

20  8  12 

21  2    8 

22  18  12 


23 
24 
26 

1 
3 


4  52 

823 
6  0 
8  56 


9  inQ 

^21 8  4-  0  11 

w  (i ur— 6  10 

<?:» <J-0  40 

9  h 9—055 


in  ^ 

Echpsed,  tis.  at  Wash. 
^  <C $4-227 


<J   8  P  Sup. 
8  in  Apnelion. 


5  18  51  <J  ll  C  .  .  . 

6  16  19,  6  9  <C  ... 

7  21  4116  21  €  ... 

8  11  45  (5  i  €   ... 
8  23  13  9  greatest  elong. 


h 
9 

2t 


10  11  57 
14    9  - 

14  17  14 

15  0   - 
17  13  16 


6    9 

5  15 

2    5 

4-^027 

.W.46  52 


<J   8  <C 8—359 

9  in  Perihelion. 

g  SO 

W  stationary. 

<j§c  . . . . .  tj;— 6  5 

21  13  58  O  enters  VJ,  winter  begins. 
23  12  42        ^  in  8 

23  13  17  <J  S<C $-h2  21 

23  19    6       8  greatest  Hel.  Lat  S. 

26    9  47i<595l? 9-+-159 

30  18   -  I      ©in  Perigee._ 
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LATITUDES    AND    LONGITUDES    OF    THE    PRINCIPAL 

OBSERVATORIES. 


Abo N.  Lat  60**  26'  56":8  ±  0".ll.    Aroelander,  Obs.  Astrtm,,  L  p.  xxL 

Long.  E.  from  Paris,  l*"  19*"  47".3.     Astr.  Nachr.,  IX.  264. 

This  Observatory  was  abandoned,  and  the  instruments  transferred, 
together  with  the  University  of  Finland,  to  Helsingfors,  in  consequence 
of  the  great  fire  of  1827,  by  which  the  University  .buildings,  library, 
&c  were  destroyed. 

AlbaDy N.  Lat.   42*  39'  50"  ±  2".  "  )  GoiShT>y  Astr.  Journal, 

Long.  E.  from  Washington,  O*"  13"  12\6  ±  0'.2.  |      V.  144. 

Altona N.  Lat   53*"  32'  45".27.     Gauss,  Butimmung  des  Breitm-UnUnehiedes 

zwischen  den  Stemwarten  von  GoUingen  tmd  AUoncL,  p.  71.  In  the 
edition  of  Schumacher's  Biilfstafeln,  published  by  Warnstorff, 
Altona,  1845,  the  latitude  of  Altona  is  given,  p.  114,  as  4-53**  32'  45".7. 
Long.  E.  fix)m  Greenwich,  O**  39-  46M51  ±  0'.042.  Strute,  Eaeptd. 
Ohronomet.  executee  in  1844,  enire  AUona  et  Greenwichy  p.  206. 

Ann  Arbor.       .    .    N.  Lat  42**  16'  48".     Brunnow,  Astr.  Journal^  V.  112. 

Long.  W.  from,Washington,  O**  26"  41'.0.  Brunnow,  Astr.  Jowmaly  V. 
145. 

Atheni N.  Lat  87**  58'  20"  ±  1".     Bouris,  Astr.  Nachr.,  XXXIIL  197. 

Long.  E.  from  Paris,  l**  25"  84'.23  ±  V.  Erganzungs-Heft  zu  den  Astr. 
Nachr.y  1849,  p.  151.  This  longitude  was  obtained  from  moon-culmi- 
nating stars  observed  on  ten  nights  at  Athens  and  Hamburg.  The 
result  of  a  series  observed  at  Athens  and  Copenhagen  gave  the  loogi- 
tude  of  Athens  6*.84  &rther  East,  but  this  series  was  rejected.  Ibid^ 
pp.  150,  151,  158.  Diminishing  the  E.  longitude  of  Hamburg  in  con- 
formity with  Struye's  chronometric  determination,  we  have  for  the 
longitude  of  the  meridian-circle  1**  25"  33'.73  ±  \\ 

The  centre  of  the  Observatory  is  0'.19  W.  from  the  meridian-circle, 
Erg.'Heft  z.  d.  Astr.  Nachr.^  p.  152. 

Berlin.   .    .    •    .    N.  Lat  52**  30'  16".68  ±  0".2.     Encke,  J«fr.  iVacAr.,  XXHL  372. 
For  the  Longitude  of  the  centre  of  the  Observatory,  we  have 

Berlin  E.  from  Altona,  0  13  48.78  ±  0.03  BerLAstr.  Jakrk,  1839, 

Altona  E.  from  Greenwich,  0  39  46.15  [p.  275, 

Berlin  «  **  0  53  34.93 


THE  PRINCIPAL  OBSERVATORIES. 


475 


Bilk. 


The  old  Observatory  was  situated  C  56".72  North  (BerL  Astr.  Jahrb^ 
1839,  p.  242;  Astr.  Nachr.,  XXni.  370),  and  0*.39  West  {Ibid.,  pp. 
261,  265),  of  the  new  one.  Hence  we  have  for  the  old  Berlin  Ob- 
servatory, 

N.  Lat.  52''  31'  13".4. 

Long.  E.  from  Greenwich,  0"  53"  34'.54.  * 

N.  Lat   bV  12'  25".     Astr.  Nachr.,  XXVII.  300. 
Long.  W.  from  Berlin,  O**  26"  30'.     Ibid. 


Bohb. 


N.  Lat.   50°  43'  45".0.  |  Orally  communicated  by  Prof.  Arge- 

Long.  E.  from  Paris,  O*"  19"*  8'.  )      lander  to  the  compiler. 

The  provisional  Observatory  on  the  Alter  Zollf  in  which  were  made 
the  observations  published  in  Vol.  I.  of  the  Bonn  series,  was  situ- 
ated in 
N.  Lat   50''  44'  9". 
Long.  E.  fix)m  Paris,  O"*  19"  5'.5.     Bonn  Astr.  Beobb.,  1.  p.  i. 


Bmlan. 


Bnunels.    • 


Cambridge  (Eng.)* 


N.  Lat  5V  6'  56".     (MS.  communication  from  Professor  Boguslawski 
to  Professor  Encke.)     BerL  Astr.  Jahrb.,  1852,  p.  289.     The  value 
given  in  the  BerL  Jahrb.  previously  to  1851,  was  51**  6'  30".0. 
The  Longitude  given  in  the  table  is  derived  from  a  mean  of  four  deter- 
minations of  the  longitude  E.  from  Paris,  viz. :  — 

Triangulation  in  1805  (fire-signals),  Astr.  Nachr.^         ^ 

XVL  371,  "      0  58™  48!6 

Steczkowski  (6  star-immersions),  Ihid.y  .  48.17 

Hansen  (occultations),  Astr.  Nachr.,  XVIL  170,  48.74 

Erman  and  Petersen  (meteors),  Astr.  Nachr.y 

XIX.  27,  48.67 

Mean,  Breslau  E.  from  Paris,  0  58  48.54 

N.  Lat   50**  51'  10".7.     Annaks  deVObs.de  BruxeOes,  1837,  p.  264. 
Long.  E.  from  Greenwich,  O**  17"  27'.6.     Quetelet,  Mem.  de  FAcad. 
R.  de  BruxeUes,  XVI.  18. 

N.  Lat   52**  12'  51".76.     Camb.  PhO.  Trans.,  V.  279. 
Long.  E.  from  Greenwich,  0"  0"  23*.54.     lUd.,  IIL  168. 


Cambridge  (Mais.).     N.  Lat.   42**  22'  48".6.     Peirce,  Mem.  Amer.  Acad.,  N.  S.,  H.  203. 

Long,  by  the  telegraphic  determinations  of  the  U.  S.  Coast-Survey,  Cam- 
bridge E.  from  Stuyvesant  Garden,  N.  Y.,  h     m      . 
By  34  sets  of  clock-signals,  0  11  26.10 
"    10    «     "  star-signals  (Western),  26.13 
"   24    «     "           «           (exchanged  E.  and  W.),  25.96 

«    17    «     «  «  (Eastern),  26.18 

Mean,  0  11  26.09 

Geodetic  reduction  to  dome  of  Cambridge  Observatory,  — 0.02 

Stuyvesant  Garden  E.  of  Jersey  City  (geodetic),  0  11.93 

Cambridge  E.  from  C.  S.  Station,  Jersey  City,  0  11  38.00 

Jersey  City  E.  from  Washington  (see  Philadelphia),  0  12     3.54 

Cambridge  (dome)  E.  from  Washington,  0  23  41.54 
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Cape  of  Good  Hope.    S.  Lat  dd""  56'  3".    Henderson,  Mem.  R.  A$tr.  Soc^  YL  130. 

Long.  E.  from  Greenwich,  h     m     . 

Bj  Greenwich  Observations,  1  13  56.1     IhitLj  p.  126. 

«    Cambridge  **  55.04     «      p.  127. 

^   Ibo  <<  58.56     «      p.  128. 

•  «   Edinburgh  ^  54.2       **      p.  129. 

Mean,  1  13  56.0 


Chrilliania.     .    .    N.  Lat  59''  54'  43".7. 

Long.  K  from  Paris,  O"*  33"  33*.3.  j" 


I  Astr.  Joumcdj  JL  173. 


Cineinnati.       .    .    N.  Lat   39**  5'  54 '.    ^<<r. -MicAr.,  XXin.  313. 

Long.    W.    from    Washington,    0^    29-    46\85.      (U.    S.    Coast^m^ 
vey.)     Proc.  Amer,  Assoc,  for  Adv.  Science^  Cincinnati,  1851,  p.  118. 


Copenhsgei*     •     •    B7  Copenhagen  Observatorj  is  nsnallj  understood  the  ^  Roqnd  Tower  ** 
of  the  University.     The  new  instruments  are,  however,  mounted  in  a 
temporary  wooden  building  known  as  "  Holkens  Bastion."     (See  Astr. 
iVacAr.,XIX.  119). 
N.  Lat  of  the  Round  Tower,   55**  40'  53". 
For  the  Longitude, 

Holkens  Bastion  E.  from  Altona, 
Hansen  {Astr.  Nachr,,  VIH.  281), 
Schumacher  (Ast.  Nackr.y  EX.  463), 

Mean, 
Altona  E.  from  Greenwich, 
Holkens  Bastion  E.  from  Greenwich, 
Round  Tower  E.  from  Holkens  Bastion  (Wubm, 

Astr.  Nachr.,  HL  438 ;  V.  337), 

Round  Tower  E.  from  Greenwich,  0  50  19.30 


Asir.  Nwihr.,  V.  366. 


0  10  32.585  (139.88) 

32^565     (19.42) 

10  32.583 
39  46.151 
50  18.734 


0.57 


Craeow. 


^ 


N.  Lat   50**  3'  50".0  ±  0.09.    Weissb,  Astr.  Nachr.,  VHI.  175 ;  XVL 

256. 
Longitude  E.  from  Paris, 
Mean  of  19  obs.  by  Wubm  (Astr.  Nachr.,  YJL   ^ 

458,  Vin.  358),  (6  of  the  25  being  rejected,) 
Mean  of  25  obs.  by  Steozkowski  (Astr.  Nachr.^ 

XVI.  352), 
Mean  of  4  obs.  by  Steczkowski  (Astr.  Nachr.^ 

XVra.  332), 
Mean  of  16  obs.  of  three  occultations  (Steoz- 
kowski, Astr.  Nachr.j  X.  232), 
Assigning  to  each  of  these   determinations  a 

weight  proportional  to  the  number  of  obeer* 

vations  frt>m  which  it  was  derived,  we  obtain 

the  mean, 

Cracow  £.  from  Paris,  1  10  29.78 


10  28.986  ±  0.461 
30.221  ±  0.301 
29.760  ±  0085 
30.95    ±  0.253 
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DorpiL  .     .     .    .    N.  Lat  58**  22'  47'UO  ±0".05.     Struve,  Po«V.  iferf.,  p.  xL 

Long.  E.  from  Paris,   1  37*  82!70     Wurm,  AmIt.  Nachr.,  III.  437. 

33.5      Bessbl,        «  IIL46. 

Mean,  1  37  33.1 

DabliD N.  Lai.  53**  23'  13". 

Long.  W.  from  Greenwich,  0''  25'"  22*.     Astr.  Nachr^  X  274. 

Dnrbam.     .    .    .    N.  Lat.  54^  46'  6".4. 

Long.  W.  from  Greenwich,  0*-  6-  18*.0.    Astr.  Nachr^  XXVI.  215. 

Edinbnrgh.      .    .    N.  Lat  55''  57'  23".2. 

Long.  Wrtrom  Greenwich,   0*»  12"  43*.0.     Edinb.  Ohserv.,  X.  v. 

Florenee.     ...     N.  Lat.   43''  46'  40".8.     Zach,  Cmrtip.  Astron^  I.  15. 
Long.  E.  from  Paris,  0»»  35-  40'.2.     Ibid.,  p.  14. 

Genera N.  Lat.  hj  observations  of  pole-star,     46**  11  58.72  ±  o!l 

«  "  "  nadir-point, 58.97  ±  0.1 

Mean,  46  11  58.84  Plantamour,  MSm. 

[de  la  Soc.  de  Physique  et  d*JIist,  Nat,  de  Geneve,  XI.  15. 
Long.  E.  from  Paris,  (V  15""  16".22.    Astr.  Nachr.,  XX.  7. 

Georgetown.      .    .    N.  Lat  38"  54'  26".l.    Astrotu  Joum,,  L  69. 

Long.  W.  from  Washington,  0"  0"  6'.20,    Astran.  Joum.,  1.  70. 

Gotha (Seeberg.) 

N.  Lat  50**  56'  5'. 19.     Gauss,  Best.  d.  Brett.- Vhtersch.,  p.  80. 
For  the  Longitude  E.  from  Paris, 
Wurm  found  by  11  occultations  (Astr.  Nachr.,  ^ 

IL  405),  0  33  34.8  ±  0.13 

Peters  found  {Astr.  Nachr.,  V.  68),  ^^j^ 

Seeberg  East  frtMn  Altona,  3  10.2      2 

"  «  Gottingen,  3  8.9  15 
West  «  Konigsberg,  39  5.6  18 
East    «     Paris,  33  84.3     24 

West  "     Vienna,  22  38.0     17 

Whence,  using  the  present  data,  we  find, 

Seeberg  E.  from  Paris,  0_33^33.66 

Mean,  0  33  342 

For  the  Observatory  attached  to  Professor  Hansen's  house, 

Long.  E.  from  Paris,  0^  33*"  30*.046.      Schumacher,  Astr.  Nachr., 
XXin.  263. 

Gotlingen.  .  .  .  Gauss  found.  Best.  d.  Brett.- Untersch.,  p.  71,  for  the  N.  Latitude  of  the 
meridian-cirele,  51**  31'  47".85,  with  the  weight  60.9. 
The  Longitude  of  the  same.  Gauss  found  (Ibid.)  by  his  trigonometrical 
survey  to  be  West  of  the  meridian-cirele  in  Altona  by  7.211  Paris 
toises.  Using  Bessel's  data  we  find  1* «-  148.33  toises,  whence  we 
have, 
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Gottingen  West  of  Altona,  0  0  o!o49 
Altona  East  of  Greenwich,  0  39  46.151 
Gottingen  East  of  Greenwich,  6  39  46.102 
For  the  old  Observatory, 

Lat.  =  +51*  31'  55".6.     MmaO.  Corr^  XXVIL  483. 

Long.  E.  of  Paris,  0"  30™  25*.2.     Mir.  Nachr,,  IL  407,  408. 


Cwcnwleh.  .    .    .    N.  Lat   51*  28'  88".2.    Airy,  Mem.  Astr.  Soc.,  XVIL  49. 

Long.  W.  from  Paris,  0**  9""  21'.46  ±  15.     Henderson,  FhiL  Trwu^ 
1827,  p.  286.     See  also  Washington. 

Himborg.    .     .    .     N.  Lat   53*  33'  7",  by  geodetical  connection  with  Altona.    Preface  to 
RuMKER*s  Caiahgtie. 
The  Longitude  given  in  the  table  is  derived  thus :  — 
Hamburg  E.  from  Altona  (Hansen,  Astr.  Nackr.^ 

VUL  277), 
.  Altona  E.  from  Greenwich  (Strove,  Exp.  Ckron. 

de  1844),  

Whence  Hamburg  E.  from  Greenwich,  0  39  53.56 


0*  0   7)41 


0  39  46.15 


Hodson. 


N.  Lat   41*  14'  42  ".6.     Loomis,  Tram.  Am.  Phil  Soc,  N.  S.,  X.  61. 
Long.  W.  from  Philadelphia  (U.  S.  Coast-Survey), 

By  3  sets  Eastern  clock-signals,  0  25     5.72 

«    2    «    Western         "  5.68 


Philadelphia  E.  from  Washington, 
Hudson  W.  from  Washington, 


0  25     5.70 
7  33.64 


0  17  32.06 
Professor  Loomis  deduced  from  moon-culminations, 

Hudson  W.  from  Greenwich,  5"  25"  41".3.    Astr.  Joum.,  L  67. 


K&san N.  Lat   55*  47'  23".l.     Astr.  Nachr.,  XXVHI.  47. 

Long.  E.  from  Berlin,  2*'  22"  57'.0.    Berl  Astr.  Jahrh.,  1854,  p.  293. 

lonigtberg.      .     .     N.  Lat   54*  42'  50".4.     Bessel,  Astr.  Nachr.,  I.  248. 

Long.  E.  fit)m  Paris,   1  12™  38!8     Wurm,  Astr.  Nachr.y  HI.  437. 

38.93  Bessel,  "  HL  46. 


Mean, 


1  12  38.9 


Ifemunamter. .    .    N.  Lat   48*  3'  23''.81  ±  0".03.    Astr.  Nachr.,  XXXVH.  271. 

Long.   E.  from   Paris,    0"  47"   11*.96.      Schumacher,    Asir.  Uiaekr., 
XXni.263. 


Leiptiet  .    •     •     .     (Pleissenburg.) 

N.  Lat     D'Arrest,  Astr.  Naehr.,  :^Vm. 
148, 
D'Arrest,  Astr.  Nachr.,  XXVIH.  160, 
Long.  E.  from  Greenwich,   O**  49"  28".5. 


o       I        If  Wdgfct 

51  20  20.7  ±  0.36    26.37 
20.4 
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leydeo.  . 
Liferpool. 
Londoo. . 


N.  Lat.  52*  9'  28M6  ±  0M5  )   Kaiser,  Astr.  Nachr., 


Long.  E.  from  Paris,    O**  8"  35".97  ± 


0*.19  \ 


XVIL  100. 


N.  Lat.  53*  24'  47".40.    Memoin  R.  Attr.  Soc^  XXVL  7. 

Long.  W.  from  Greenwich,  C*  12"  O-.ll.     NatU.  Aim.,  1852,  p.  598. 

(IVIr.  Bishop's  Observatory.) 

N.  Lat    51*   31'  29".8.     Astr.    Oh$.  at  the    OUervatory  South    Vittoy 

p.  xix. 
Long.  W.  from  Greenwich,  0"»  0*  37M. 


ladrai. 


N.  Lat.    13*  4'  9".2. 

Long.  E.  from  Greenwich,  5^  20"  57'.    Taylor,  Madrat  General  Caial., 
1844,  Pre/,  p.  ii. 


lUUteim. .     .     .    N.  Lat  49*  29'  12".9.    Astr.  Nackr.,  XIL  129. 

Long.  E.  from  Paris,  as  determined  i^     .,     , 

By  WuRM,  from  occultations  {Astr.  Nachr.,  VJII.  458),        0  24  29.92 
**   connection  with  Strasburg  {Astr.  Nachr.,  XV.  280),  29.87 

«  «  «     Vienna  {Astr.   Nachr.,  XV.   279  ; 

XXm.  263),  30.28 

By  connection  with  Dunkirk  (Mufflino,  Astr.  Nachr.^ 

XV.  279),  30.05 

By  Olufsen  from  solar  eclipse  {Astr,  Nachr.,  XXTT. 

234),  ^30.10 

Mean,  0  24  30.04 


Hari[iee. 


Haneilles. 


K..  Ob.. 

4 

km. 

0  12  7.7 

19 

7.6 

12 

7.5 

4 

7.05 

0  12  7.53 

IQtii. 


N.  Lat   54*  10'  31".72.     Astr.  Journal,  II.  12. 

Long.  W.  from  Greenwich,   O**  33™  48'.4.     Naut.  Aim.,  1852,  p.  598. 


N.  Lat.   43*  17'  49".     MonatL  Corresp.,  XIIL  139, 
Long.  E.  from  Paris,  according  to 

Linden AU  {MonatL  Corr,,  XIX.  421), 
WuRM  {MonatL  Corr.,  XXVI.  185), 

"      {Astr.  Nachr.,  IV.  33), 
Innes  {AMtr.  Nachr.,  VTU.  435), 

Mean, 


(Brera.) 

N.  Lat    45*  28'  0".7.     Corresp.  Astron.,  V.  300;  Efem.  Astr.  d%  Mi- 

lanoy   1846,  App.,  pp.  73-86. 
Long.  E.  from  Paris, 

Dausst  fomid  from  31  occultations  {Conn.  d.  Temps,         ^ 

1836,  Add.,  p.  131),  „.    .   ^  27  24.91 

LiTTROW  found  Milan  W.  from  Vienna  {Ibid:),  28""  45*. 63 

56  11.07 

0^27_25.44 
Mean,  0  27  2.3.18 
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Kodena N.  Lat   44^  38'  52".75,     Bianchi,  Astr.  Nachr^  XVI.  221 ;  Attt  dd  R. 

Osserv.  cU  Modena,  I.  336  (1834). 
Long.  E.  from  Milan,  O**  6™  55*.99.     Ibid.,  p.  337. 
Hence  E.  from  Pai*is, 

h       m        ■ 

By  comparison  with  Milan   0  34  20.45 

WuRM  from  occultations,  23.5  Astr.  Nachr.,  L  504. 

**  «  "  24.5  "  HL222. 

Steczkowski  from  occultations,    21.81  "  XVI.  299,  302. 

Olufsen  from  solar  eclipse, 22.32  **  XXIL  234. 

Mean,  0  34  22.51 

MoscffW.      .    .    .    N.  Lat  55**  45'  19".83  ±  0.08.    Schweizer,  Astr.  Nachr.,  XXXVIH. 
100. 
Long.  E.  from  Greenwich,  2*'  30"  16'.93.    Astr.  Nachr.,  XXXVUL  103. 

Hanieh.      •     .     •     (Bogenhausen ) 

N.  Lat.   48**  8'  45".     Soldner,  Attr.  Nachr.,  IX.  422. 
Long.  E.  from  Paris,  O**  37*  4'.98.    A$tr.  Nachr.,  VIIL  148. 

Naples.  .    .    .    .     N.  Lat.   40*  51'  46".63.     Brioschi,  Astr.  Nachr.y  V.  294. 

The  Longitude  adopted  is  that  by  which  Peters  has  apparently  made  his 
reductions,  Astr.  Nachr.,  XXHI.  302,  303,  according  to  which  we  have, 
Naples  E.  from  Berlin,   0"  3"  26'.0. 
For  determinations  from  solar  eclipses  by  Brioschi  and  Santini,  see 
Astr.  Nachr.,  VL  413. 

Olmotl N.  Lat   49*  35'  40".  \  a^   ?J  ^     yyyvtt  77 

Long.  E.  from  Greenwich,   l-^  9"  O-.l. }  ^^-  ^^'"^  XXXVIL  77. 

Oxford N.  Lat  51**  45'  36'.0. 


Long.  W.  from  Greenwich,  0^  5-  2-.6.  |  ^"'^^  ^"^^  ^^^^  ^ 


599. 


Padua..    .    .     .     N.  Lat   45^  24'  2 '.5.     Santini,  .4«<r.  iVoc^.,  VI.  411 ;  XVn.  346. 
Long.  E.  from  Paris,  ^^ 

WuRM  {Astr.  Nachr.,  IV.  347),  0  38*  7!7 

Padua  E.  from  Milan  by  powder  signals  ^ 

(Fallon,  Astr.  Nachr.,  IV.  115),  0  lo"*  43!27 

Milan  E.  from  Paris,  27  24.18 

0^8^.45 
Mean,  Padua  E.  from  Paris,  0  38  7..~>7 

Palermo.      .     -     .     N.  Lat    38**  6    44".     Cacciatore,  Del  Real  Osserratorto  di  Palermo 
lAbriy  VII ,  VIIL,  IX.,  p.  2 ;  Storia  Celeste  del  R.  Osserv.  di  Palermo^ 
in  Ann.  d.  Wiener  Stemwartej  XXTV.  6. 
Long.  E.  from  Paris,   0"  44*  4".0.     Dausst,  Add.  Conn.  d.  Temps,  18,V>, 
p.  8. 

Bianchi,  Asfr.  Nachr.,  XVTL  350,  calls  the  latitude  of  the  Palermo 
Observatory,  +38''  C  25".50. 
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PanUDltta.  .     .     .     S.  Lat.   33*  48'  49''.79.     Rumker,  Phil  Trans.,  1829,  Part  III.  p.  16. 
Long.  E.  from  Greenwich,   10"  4"  6".25.    /bid.,  p.  29. 

Paris.     .     .     .     .    N.  Lat.   48**  50'  13".2.     Conn.  d.  Tempt,  1835,  p.  356. 
Long,  as  above  under  Greenwich. 

8t.  Petenbarg.  .    .     (Academy.) 

N.  Lat  59*  56'  29".67. 

Long.  W.  from  Pulkowa,  0™  5M94.     Struve,  DescrtpHan  de  VOb$,  de 
Pouikovoy  p.  292. 

Philadelphia*    .    .    N.  Lat   39*  57'  7".5.    MS.  communication  from  Professor  Kendall. 
Long.  E.  from  Washington  (U.  S.  Coast  Survey), 

in        • 

By  5  sets  Eastern  clock-signals,         7  33.66 
"      «      Western        «  33J50 

Mean,  7  33.63 

Long.  Jersey  City  Station  E.  from  Washington, 

m         s 

By  2  sets  Eastern  clock-signals,  12     3.58 

"      "       Western        «  3.52 

Mean,  12     3.56 
Long.  W.  from  Jersey  City  Station, 

By  8  sets  Eastern  clock-signals,  4  29.91 

u          u          u          u  29.84 

Mean,  4  29.88' 

Hence  we  may  use,  ^     ^ 

Jersey  City  Station  E.  from  Philadelphia,        0     4  29.89 
«  <*  **        Washington,         0  12     3.53 

Philadelphia  «  **  0     7  33.64 


Pragne. 


N.  Lat.  50*  5'  18".5.    David,  Astr.  Nachr.,  Vni.  198. 
Long.  E.  from  Paris, 

Mean  of  6  occultations  {Astr.  Nachr.,  XVI.  299,  ^ 

302),  0  48  2L66  ±  4.15 
Hansen  from  occultations  (Astr.  Nackr.y  XVIL 

170),  19.59  ±  3.67 

Mean,  Prague  E.  from  Paris,  0  48  20.50 


Polkowa. 


Rome. 


N.  Lat   59*  46'  18".70.     Struve,  Descr.  deVObs.de  Potdkova,  p.  290. 

Long.  E.  from  Altona  {Exp.  Chran.  de  1843,  ^     ^     ^ 

p.  144),  1  21  32.523  ±  0.039 
Altona  E.  from  Greenwich  {Exp.  Chron.  de 

1844,  p.  206),  0  39  46.151  ±  0.042 

Pulkowa  E.  fix)m  Greenwich  {Exp.  Chron.  de 

1844,  p.  ix.),  2     1  18.674  ±  0.057 

(Collegio  Romano.) 

N.  Lat   41*  53'  54".     Conn.  d.  Temps,  1840,'  p.  354. 
Long.  E.  from  Greenwich,  0*-  49"*  54\7.     Astr.  Nachr.,  VIIL  88. 
61 
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San  Fernando.  .     .     N.  Lat   36*  27'  45".     Omresp.  Astron.y  XIV.  240. 

Long.  W.  from  Paris,  0*"  34"  10\6  ±  0'.31.     Astr.  Nachr.y  IX.  358. 

Santiago.     •     .     •     (National  Observatory.)     • 

S.  Lat.   33**  26'  24".8.     Gilliss,  Astron.  Journal^  IIL  55. 
Long.  W.  from  Greenwich,   4**  42"  18*.9i.      Gilliss,  Astron.  JotimaLf 
IL  118. 

Senflenberg.     .    .    N.  Lat.  50*  5'  lOM.  ^ 

Long.  E.  from  Berlin,  O*-  12-  15-. }  ^^-  ^«^'-'  ^^^^  ^^ ^'  3^^- 

Dpsala N.  Lat  59*  51'  31".5.     Scnv\.TZ,  Nova  Acta  Reg.  Soc.Sc.  Upsda.ll  206. 

Long.  W.  from  Stockholm,        0*"   I  43.'64    lUd.y  IL  218. 
Stockhohn  E.  from  Greenwich,  1  12  14.8 
Upsala  E.  from  Greenwich,        1  10  31.2 

Vienna N.  Lat.   48*  12'  35".5.     Berl  Astr.  Jahrb.,  1852,  p.  290. 

Long.   E.   from   Paris,    O**   56"*    11'.07.      Schumacher,  Astr.  Nachr.j 
XXm.  263. 

Washington.     .     .     N.  Lat.   38*  53'  39".25.    Astron.  Joum.,  IIL  12. 

Long.  W.  from  Greenwich,  as  derived  from  data  of  the  U.  S.  Coast  Sur- 
vey, up  to  1852,  5^  8"  11'.2. 

The  situation  of  the  first,  or  provisional,  Naval  Observatory,  in  which 

were  made  the  observations  published  by  Lieutenant  Gilliss,  was, 
N.  Lat  38*  53'  32".8.     Gilliss,  Astr.  Obs.,  p.  viiL 
Long.  W.  from  Greenwich,   5"  8™  4'.6.     Jlnd.,  p.  x- 

Wilnn.   ....     N.  Lat   54*  40'  59".l.     Astr.  Nachr.,  IV.  562. 

Long.  E.  from  Paris,  ^^ 

WuRM  from  22  occultations  (Astr.  Nachr..  Vm.  96),  1  31*  50*4 

Steczkowski  from  1  occultation  {Astr,  Nachr.y  XVL  802),  48.3 

Mean,  1  31  50.31 

These  results  are  arranged  in  the  following  Table  for  reference. 


THE  PRINCIPAL   OBSERVATORIES. 


483 


POSITIONS  OF  THE   PRINCIPAL   OBSERVATORIES. 

(North  Latitudes  and   West  Longitudes  are  considered  as  positive,) 

Longttada 

Loogitade 

Longitude 

Pkotb 

Latitode. 

trom  Washington 

ftom  WadliiDgton 

from  Greenwich 

in  Time. 

in  Are. 

in  Are. 

Abo, 

-1-60  26  56".8 

h      m       s 

—  6  37  20.0 

260°  40    0.6 

337^  42  48'.6 

Albany,     ,     . 

-4-42  39  50.0 

—  0  13  12.6 

356  41  51.0 

73  44  39.0 

Altona, .     .     . 

-h53  32  45.3 

—  5  47  57.4 

273    0  39.8 

350     3  27.8 

1  Ann  Arbor,    , 

H-42  16  48.0 

4-  0  26  41.0 

6  40  15.0 

83  43     3.0 

Athens, 

-+-37  58  20.0 

—  6  43    6.4 

259  13  24.2 

336  16  12.2 

Berlin,  .     . 

-h52  30  16.7 

—  6     1  46.1 

269  33  28.1 

346  36  16.1  ; 

Bilk,     .     . 

-1-51   12  25.0 

—  5  35  16.1 

276  10  58.1 

353  13  46.1  1 

Bonn,    .     . 

-h50  43  45.0 

—  5  36  35.7 

275  51     5.1 

352  53  53.1 

Breslau,     . 

-f-51     6  56.0 

—  6  16  21.2 

265  54  42.0 

342  57  30.0 

Bmssel-^,    . 

-h50  51   10.7 

—  5  25  38.8 

278  35  18.0 

355  38     6.0 

Cambridge  (Eng.), 

-+-52  12  51.8 

—  5     8  34.7 

282  51   18.9 

359  54     6.9 

Cambridge  (Mass.), 

-h42  22  48.6 

—  0  23  41.5 

354     4  36.9 

71     7  24.9 

Cape  of  Good  Hope, 

—33  56    3.0 

—  6  22     7.2 

264  28  12.3 

341  31     0.3  , 

Christiania,    .     .     . 

-h59  54  43.7 

—  5  51     6.0 

272  13  30.6 

349  16  18.6  1 

Cincinnati, 

-1-39     5  54.0 

-1-  0  29  46.9 

7  26  42.8 

84  29  30.8 

Copenhagen,  , 

4-55  40  53.0 

—  5  58  30.5 

270  22  22.5 

347  25  10.5 

Cracow,     . 

H-50    3  50.0 

—  6  28     2.4 

262  59  23.4 

340    2  11.4 

Dorpat, 

-h58  22  47.1 

—  6  55     5.8 

256  13  33.6 

333  16  21.6  1 

Dublin, 

4-53  23  13.0 

—  4  42  49.2 

289  17  42.0 

6  20  30.0 

Durham,    . 

-h54  46     6.4 

—  5     1  53.2 

284  31  42.0 

1  34  30.0 

Edinburgh, 

4-55  57  23.2 

—  4  55  28.2 

286     7  57.0 

3  10  45.0  i 

Florence,  . 

4-43  46  40.8 

—  5  53  12.9 

271  41  47.1 

348  44  35.1 

Greneva,     . 

4-46  11  58.8 

—  5  32  48.9 

276  47  46.8 

353  50  34.8  1 

Georgetown, 

-h38  54  26.1 

-H  0     0     6.2 

0     1  33.0 

77    4  21.0 

Gottingen, 

-h51  31  47.9 

—  5  47  57.3 

273     0  40.5 

350    3  28.5 

Gotha,  .     . 

4-50  56     5.2 

—  5  51     6.9 

272  13  17.1 

349  16     5.1 

Greenwich, 

-h51  28  38.2 

—  5     8  11.2 

282  57  12.0 

0    0    0.0 

Hamburg, . 

4-53  33    7.0 

—  5  48     4.8 

272  58  48.6 

350     1  36.6 

Hudson,     . 

4-41   14  42.6 

-+.  0  17  32.1 

4  23     0.9 

81  25  48.9 

1  Kasan,  .     . 

-h55  47  23.1 

—  8  24  43.1 

233  49  13.1 

310  52     LI 

1  Konigsberg, 

4-54  42  50.4 

—  6  30  11.6 

262  27     6.6 

339  29  54.6 

'  Kremsmiinste 

f ,   • 

4-48     3  23.8 

—  6     4  44.6 

268  48  50.7 

345  51  38.7 

'  Leipsic,      . 

-f-51  20  20.7 

—  5  57  39.7 

270  35    4.5 

347  37  52.5 

Leyden,     . 

-h52     9  28.2 

—  5  26    8.6 

278  27  50.6 

355  30  38.6 

Liverpool, . 

-f-53  24  47.4 

—  4  56  n.i 

285  57  13.7 

3    0     1.7 

j  London,     .     , 

-h51  31  29.8 

—  5    7  34.1 

283    6  28.5 

0    9  16.5 

Madras,     . 

-hl3    4     9.2 

—10  29    8.2 

202  42  57.0 

279  45  45.0 

Mannheim, 

-h49  29  12.9 

—  5  42     2.7 

274  29  19.5 

351  32    7.5 

,  Markree,   . 

4-54  10  31.7 

—  4  34  22.8 

291  24  18.0 

8  27     6.0  ! 

1  Marseilles, 

4-43  17  49.0 

—  5  29  40.2 

277  34  57.2 

354  37  45.2 

Milan,  .     . 

4-45  28     0.7 

—  5  44  57.8 

273  45  32.4 

350  48  20.4 

Modena,     . 

4-44  38  52.8 

—  5  51  55.2 

272     1   12.5 

349     4     0.5 

1  Moscow,    . 

-f-55  45  19.8 

—  7  38  28.1 

245  22  58.5 

322  25  46.5 

!  Munich,     . 

-+-48    8  450 

—  5  54  37.6 

271  20  35.4 

348  23  23.4 

Naples, 

4-40  51  46.6 

—  6     5  12.1 

268  41  58.1 

345  44  46.1 

Ohnutz,      . 

4-49  35  40.0 

—  6  17  11.3 

265  42  10.5 

342  44  58.5 

1  Oxford,      . 

4-51  45  36.0 

—  5    3    8.6 

284  12  51.0 

1   15  39.0 

'  Padua, .     .     . 

4-45  24    2.5 

—  5  55  40.2 

271     4  56.6 

348     7  44.6 

Palermo,   . 

-h38     6  44  0 

—  6     1  36.7 

269  35  50.1 

346  38  38.1 

'  Paramatta, 

—33  48  49.8 

4-  8  47  42.6 

131  55  38.3 

208  58  26.3  1 

1  Paris,    .     . 

! 1_. 

-+-48  50  13.2 

—  5  17  32.7 

280  36  50.1 

357  39  38.1  \ 
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Place. 


St,  Petersburg, 
Philadelphia, 
Prague, 
Pulkowa,  . 
Rome,  .     . 
San  Fernando, 
Santiago,  . 
Senflenberg, 
Upsala, 
Vienna, 
Washington, 
Wilna,  .     . 


Latltads. 


29.7 

7.5 

18.5 

18.7 


-h59  56 
H-39  57 
-h50  5 
H-59  46 
H-41  53  54.0 
-f-36  27  45.0 
—33  26  24.8 
-h50  5  10.1 
4-59  51  31.5 
H-48  12  35.5 
-4-38  53  39.3 
H-54  40  59.1 


Longltad* 

from  Wnshingtcm 

in  Time. 


h 

—7 

-r-O 


9  24.7 
7  33.6 
5  53.2 
9  29.9 
58  5.9 
—4  43  22.1 
— 0  25  52.3 
—6  14  1.1 
—6  18  42.4 
13  43.7 
0  0.0 
49  23.0 


—7 
—5 


—6 
0 


Longitad* 

from  Wwhiogton 

in  Arc. 


252  38  49.8 
358  6  35.4 
268  31  42.6 
252  37  31.9 
270  28  31.5 
289  9  29.1 
353  31  55.51 
266  29  43.1 

265  19  24.01 

266  34    4.1 
0    0    0.0 

257  39  15.5 


Longitoda 

frtMnOmenwidi 

in  Are. 


329  41 

75  9 

345  34 

329  40 

347  31 

6  12 

70  34 

343  32 

342  22 

343  36 
77  2 

334  42 


37.8 
23.4 
30.6 
19.9 
19.5  I 
17.1 
4a5 
31.1 
12.0 
52.1 
48.0 
3.5 


I 


ON    THE  ARRANGEMENT  AND    USE   OF    THE  TABLES   IN 

THIS   EPHEMERIS. 


This  Ephemeris  is  divided  into  two  distinct  parts.  One  part  is  designed  for  the  special 
use  of  Navigators,  and  is  adapted  to  the  Meridian  of  Greenwich. 

The  other  part  is  suited  to  the  convenience  of  Astbonomers,  on  this  continent  particu- 
larly, and  is  ad£;pted  to  tlie  Meridian  of  Washington. 

THE  NAUTICAL  PART. 

This  part  contains  the  Ephemeris  of  the  Sun  and  Moon  ;  the  Distances  of  the  Moon  from 
the  centres  of  the  Sun  and  the  four  most  conspicuous  Planets,  and  from  certain  Fixed  Stars ; 
the  Ej)hemeris  of  the  Planets  Venus,  Mars,  Jupiter,  and  Saturn ;  the  Mean  Places  of  100 
principal  Fixed  Stars,  for  January  1,  1863. 

Time.  —  Astronomers  make  use  of  several  different  kinds  of  time ;  an  explanation  of  the 
nature  of  which,  and  of  the  method  of  passing  from  one  to  another,  properly  precedes  an 
explanation  of  the  uses  of  the  Ephemeris. 

Sidereal  IHme,  —  Sidereal  Time  is  measured  by  the  daily  motion  of  the  stars,  or,  as  it  is 
used  by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true 
right  ascensions  of  the  stars  are  counted. 

A  Sidereal  Bay  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  any 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  *It  is  divided  into  24  hours. 
The  sidereal  hours  are  counted  from  0  to  24,  conmiencing  with  the  instant  of  the  passage  of 
the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its  return  to  the  same 
meridian. 

Solar  TTme. —  Solar  Time  is  measured  by  the  daily  motion  of  the  sun.  A  Solar  Day  is 
the  interval  of  time  between  two  successive  transits  of  the  sun  over  the  same  meridian  ;  and 
the  hour  angle  of  the  sun  is  called  Solar  Time.  This  is  the  most  natural  and  direct  measure 
of  time.  But  the  intervals  between  the  successive  returns  of  the  sun  to  the  meridian  are  not 
exactly  equal,  but  depend  upon  the  variable  motion  of  the  sun  in  right  ascension. 

The  want  of  uniformity  in  the  sun's  motion  in  right  ascension  arises  from  two  different 
causes ;  one,  that  the  sun  does  not  move  in  the  equator,  but  in  the  ecliptic ;  the  other,  that  the 
sun's  motion  in  the  ecliptic  is  not  uniform. 

To  avoid  the  irregularity  in  time  caused  by  the  want  of  uniformity  in  the  sun's  motion,  a 
fictitious  sun,  called  a  Mean  Sun,  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 

Mean  Time^  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
Mean  Sun  ;  the  latter  at  certain  periods  agrees  with  the  real  sun,  then  again  is  in  advance  of 
it,  and  at  other  times  is  behind  it 

True  or  Apparent  TVme  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  the  true  and  mean  time  is  called  the  JSqtuxtion  of  T^me.  "By  means 
of  it  we  pass  from  inte  to  mean  time,  or  the  reverse.  Thus,  if  the  true  time  be  given,  the 
mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  L 
of  the  Calendar.  If  the  mean  time  be  given,  the  true  time  is  obtained  by  applying  Uie 
equation  of  time  as  directed  by  the  precept  on  page  II.  of  the  Calendar. 
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The  vernal  equinox,  by  the  motion  of  which  Sidereal  Time  is  measured,  h  not  a  fixed,  boi 
a  movable,  point  on  the  equator.  Its  motion  is  composed  of  two  parts :  precession,  which  is 
proportional  to  the  time,  and  is  combined  with  the  daily  motion  of  the  heavens ;  and  nutatioa, 
which  is  periodical.  In  consequence  of  the  latter,  the  daily  motion  of  the  equinox  is  not 
strictly  a  uniform  measure  of  time,  and  the  Sidereal  Time  in  common  use  might  therefore  be 
called  Apparent  Sidereal  Time,  and  Afean  Sidereal  Time  would  be  that  reckoned  from  the 
transit  of  the  mean  equinox ;  but  the  irregularity  referred  to  cannot  exceed  2*  .3  in  a  period  of 
nineteen  years,  and  is,  therefore,  of  no  practical  importance. 

Day,  —  According  to  the  customs  of  society,  the  hours  are  counted  from  0  to  1 2  from  dooo 
to  midnight,  after  which  they  are  again  reckoned  from  0  to  12  from  midnight  to  noon.  The 
dvil  day  consbts  of  twenty-four  hours,  but  is  divided  in  this  manner  into  .two  periods,  com- 
mencing at  midnight  In  this  respect  it  differs  from  the  astronomical  day,  which  commeoces 
at  noon.  The  civU  day  comprises  twenty-four  hours,  from  one  midnight  to  the  next  following. 
The  first  period  of  twelve  hours  is  marked  A.  M.,  the  last  period  of  twelve  hours  is  marked 
P.  M.  The  astronomical  day  also  comprises  twenty-four  hours,  but  they  are  counted  from 
0  to  24,  and  from  the  noon  of  one  day  to  that  of  the  next  following. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day ;  therefore  the  first  part  of 
the  civU  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  part  of 
the  civil  day  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  10th,  2^*  A-  M., 
civil  day,  is  January  9th,  14'*',  astronomical  day;  and  January  9th,  2^'  P.  M.,  civil  dayy  is  also 
January  9th,  2"*-,  astronomical  day.  The  rule,  then,  for  the  transformation  of  the  ci^-il  time 
into  astronomical  time  is  this :  If  the  civil  time  is  marked  A.  M.,  take  one  from  the  date,  and 
add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time  wanted ;  if  the  civil  time  is 
marked  P.  M.,  take  away  the  designation  P.  M.,  and  the  astronomical  time  is  had  without 
further  change. 

The  Calendar  b  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen  pages, 
of  which  the  contents  are  as  follows :  — 

Pages  I.,  II.,  III.  are  devoted  to  the  Ephemerb  of  the  Sun.  Page  I.  contains,  first,  the 
Apparent  Bight  Ascension  and  Declination  of  the  sun  at  Greenwich  apparent  noon. 

The  former  of  these  quantities  is  used  for  finding  the  error  of  a  clock  regulated  to  sidereal 
time.  The  difference  between  the  time  by  the  clock  of  the  meridian  passage  of  the  sun,  and 
the  sun*s  right  ascension  reduced  to  apparent  noon,  b  the  error  of  the  clock  from  sidereal  time. 
It  b  abo  employed  in  determining  the  time  by  the  transit  of  a  fixed  star  over  the  meridian,  as 
b  explained  in  page  223  of  Bowditch's  American  Practical  Navigator.  The  use  of  the 
sun's  declination  in  finding  the  true  amplitude  and  azimuth,  the  latitude  by  altitudes  of  the  sun 
in  and  out  of  the  meridian,  the  time,  &c.,  b  also  so  clearly  defined  in  this  standard  work,  which 
is  in  the  hands  of  all  American  seamen,  that  any  further  explanation  in  thb  place  b  unneces- 
sary. Adjoining  the  columns  of  Right  Ascension  and  Declination  are  the  differences  of  these 
quantities  for  one  hour  (at  noon),  by  means  of  which  they  may  be  calculated  for  any  time  oot 
of  the  meridian,  by  multiplying  thb  difference  by  the  hours  and  parts  of  hours  from  noon,  and 
adding  the  amount  to,  or  subtracting  it  from,  the  quantity  at  noon,  according  as  it  b  increasing 
or  decreasing.  If,  for  example,  the  declination  of  the  sun  were,  required  at  S^'  40"-  P.  M.  of 
Saturday,  January  17th,  1863,  the  declination  of  the  sun  would  be  taken  out  first  for 


January  17th,  at  noon. 

From  which  subtract  the  di£  for  1  hoar,  29".48,  multiplied  by  3, 

And  the  proportional  part  for  40  minutes. 

The  result  b  the  sun's  declination  on  the  17th,  at  3''-  40"*-  P.  M., 


20°  46  54.1  S. 

1  28.4 

20  45  25.7 

19.7 

20  45     6.0 
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The  difference  for  one  hour  is  not  the  same  for  every  hour  in  the  twenty-four ;  but  being 
given  in  the  pages  of  this  Ephemeris  for  the  first  hour  of  the  day,  it  is  sufficiently  accurate  for 
the  purposes  of  the  navigator. 

The  column  of  the  Sun*s  Semidiameier  requires  no  explanation. 

The  column  headed  Sidereal  Time  of  the  Semidiameier  passing  the  Meridian^  is  employed 
in  obtaining  the  passage  of  the  sun's  centre  over  the  wires  of  a  transit-instrument,  when  the 
passage  of  one  limb  only  has  been  observed.  If  the  western  limb  has  been  observed,  the 
quantity  found  m  this  column  is  to  be  added  to  the  time  of  transit  over  the  middle  wire,  or  the 
mean  of  the  times  of  transit  over  all  the  wires ;  but  if  the  eastern  limb  has  been  observed,  the 
quantities  in  this  column  are  to  be  subtracted. 

The  next  column  contains  the  Equation  of  Time,  which,  as  has  been  before  explained,  is  the 
number  of  minutes  and  seconds  to  be  added  to  or  subtracted  from  the  apparent  time,  or  the 
time  given  by  an  observation  of  the  sun,  to  obtain  the  mean  time,  or  the  time  shown  by  a  clock. 
The  heading  of  the  column  directs  the  manner  in  which  the  equation  is  to  be  applied,  and 
where  there  is  a  change  in  the  course  of  the  month  from  addition  to  subtraction,  or  the  reverse, 
as  in  the  months  of  April  and  June,  the  two  different  directions  are  separated  by  a  line,  while 
a  corresponding  line  below  points  out  the  date  at  which  the  change  takes  place.  The  differ^ 
ence  for  one  hour  is  given  in  an  adjoining  column,  by  means  of  which  the  equation  for  any 
time  from  noon  is  easily  obtained.  K,  for  example,  the  equation  of  time  for  January  16th,  at 
3b.  20»-  P.  M.,  were  required,  we  should  have 

m.       s. 

Equation  for  January  16,  at  noon,  9     58.89 

Correction  for  3^  20"*  (additive),  2.87 

Equation,  January  16,  at  3**-  20"'-  P.M.,  10       1.76 

Which,  according  to  the  rule  at  the  head  of  the  colunm,  is  to  he  added  to  apparent  time  to 
obtain  mean  time. 

Page  II.  contains  the  Apparent  Right  Ascension  and  Declination  of  the  Sun,  and  the  Equa- 
tion of  Time  for  Greenwich  Mectn  Noon ;  to  these  is  added  a  column  containing  the  Sidereal 
Time  of  Mean  Noon. 

Page  III.  contains  the  Longitude  and  Latitude  of  the  Sun,  and  the  Logarithm  of  the  Dis- 
tance of  the  Earth,  at  Greenwich  Mean  Noon  of  each  day.  The  Longitude  is  given  in  two 
columns,  headed  X  and  X' ;  and  one,  X,  is  the  Sun's  longitude  counted  from  tlie  true  equinox  of 
the  date ;  the  other,  X',  is  the  same  coordinate  counted  from  the  mean  equinox  of  the  beginning 
of  the  year.  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  Sun's  longi- 
tude for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  *  the  Radius  Vector 
are  likewise  given.  The  longitudes  of  the  Sun  are  the  true  longitudes,  not  affected  by  aberra- 
tion.    The  last  column  on  this  page  contains  the  Mean  Time  of  Sidereal  Noon. 

Page  IV.  contains  the  Moon's  Semidiameier  and  Horizontal  Parallax  for  every  noon  and 
midnight  The  former  may  be  corrected  for  any  time  between  the  dates  for  which  it  is  given 
in  the  Ephemeris,  by  means  of  Table  XL  of  Bowditch's  Navigator,  or  simply  by  computing 
the  proportional  part. 

This  is  readily  done  by  considering  that  the  semidiameter  is  given  for  every  twelve  hours, 
that  the  difference,  therefore,  between  any  two  successive  semidiameters  corresponds  to  twelve 
hours,  and  that  the  difference  required  (or  correction)  is  that  difference  which  corresponds  to  a 
time  less  than  twelve  hours.  If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out 
for  9  o'clock,  P.  M.  of  the  14th  of  January,  then  we  say,  that  as  twelve  hours  is  to  6".6,  the  whole 
difference  between  the  semidiameters  at  noon  and  midnight  of  the  14th,  so  is  nine  hours  to  5".0, 
the  correction  to  be  added  to  the  semidiameter  at  noon,  because  it  is  increasing ;  the  moon's 
semidiameter,  then,  for  Jan.  14***  9^*  is  16'  ll'M.     Adjoining  the  columns  containing  the  Moon's 
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HorizonUd  Parallax  for  noon  and  midnigbt,  are  columns  giving  the  change  which  these  quan- 
tities undergo  in  one  hour.  The  sign  plus  or  minus  (4-  or  — )  is  prefixed  to  these  difiTerences, 
showing  whether  they  are  additive  or  subtractive,  or,  in  other  words,  whether  the  horizontal 
parallax  is  increasing  or  decreasing.  In  order  to  reduce  the  parallax  to  any  time  intermediate 
between  those  dates  for  which  it  is  given  in  the  Ephemeris,  the  mode  of  proceeding  is  that 
which  has  been  already  explained  in  the  case  of  the  equation  of  time.  The  Moon's  Meridian 
Passage,  which  is  given  on  this  page  to  minutes  and  tenths  of  minutes,  is  also  accompanied 
with  a  column  of  differences  for  one  hour,  by  means  of  which,  having  the  longitude  turned  into 
time,  the  time  of  the  moon's  meridian  passage  at  any  other  place  may  be  computed.  Or  it 
may  be  more  quickly  derived  firom  Bowditch's  Table  XVIII.,  by  simple  inspection.  The 
last  column  of  this  page  contains  the  Age  of  the  Moon,  to  tenths  ci  days,  or  the  time  ekpeed 
since  the  preceding  new  moon.     It  requires  no  explanation. 

The  pages  from  Y.  to  XU.  inclusive  are  taken  up  with  the  Moon's  Right  Aseermon  amd 
Declination,  which  are  given  for  every  hour  oi  every  day  in  the  month,  and  are  accompanied 
with  columns  of  differences  for  every  minute  of  each  hour.  The  right  ascension  and  declina- 
tion of  the  moon  change  so  rapidly,  that,  if  they  were  not  given  at  frequent  intervals,  the  mooo 
would  cease  to  be  useful  to  the  practical  navigator  as  a  means  of  determining  the  latitude  and 
time.  These  quantities  are  wanted  for  Greenwich  mean  time,  which  is  either  taken  directlj 
from  the  face  of  a  well-regulated  chronometer,  or  is  obtained  by  applying  the  longitude,  turned 
into  time,  to  the  local  time  of  the  computer.  They  have  only  to  be  corrected  for  the  minutes 
and  seconds  of  the  time  at  Greenwich.  Thus,  if  the  right  ascension  and  declination  of  the 
moon  were  required  for  Saturday,  January  3***  S^'  lO*"*,  we  have  only  to  add  to  the  right  as- 
cension at  &"'  as  given  in  the  Ephemeris,  viz.  to  5^'  54'"*  54'. 11,  the  product  of  the  difference 
for  one  minute  in  the  adjoining  column  multiplied  by  10,  the  product,  that  is,  of  2^.1261  by  10, 
or  21'-.26 ;  the  result  is  the  moon's  right  ascension  at  the  required  time,  equal  to  S***  55*  15**.37. 
If  we  were  to  take  out  the  declination  for  the  same  date,  the  correction  for  the  ten  minutes 
abovQ  the  hour  would  be  subtractive,  because  the  declination,  unlike  the  right  ascension,  ia 
decreasing;  thus. 

Moon's  declination  for  January  3**^  S^  22°  17  23*0  N. 

Correction  for  10"»-  is  23.8 

Moon's  declination  for  January  3**-  &"'  lO**-  22  16  59.2 

The  last  page  of  the  right  ascensions  and  declinations  contains  the  Phases  of  the  Moon,  and 
the  dates  of  the  Moon's  Perigee  and  Apogee,  or  least  and  greatest  distances  from  the  earth. 

The  remaining  six  pages  of  the  month  are  occupied  by  the  Lunar  Distances.  They  are 
given  in  the  same  manner  as  in  the  British  Nautical  Almanac,  in  order  to  conform  to  the 
rules  of  Bowditch's  NavigcOor.  These  tables  contain  the  geocentric  distances  of  the  centre 
of  the  moon  from  the  sun,  the  larger  planets,  and  certain  fixed  stars,  at  intervals  of  tliree 
hours,  beginning  with  the  noon  of  each  day.  All  the  distances  that  can  be  observed  on  the 
same  day  are  grouped  together  under  that  date,  and  the  letter  E.  or  W.  is  affixed  to  the 
name  of  the  star  or  planet,  to  indicate  whether  it  is  on  the  east  or  west  side  of  the  moon. 
The  columns  are  read  from  the  lefl  to  the  right,  across  both  pages  of  the  same  opening.  The 
principle  of  determining  the  longitude  by  means  of  lunar  distances  consists  in  this :  that  thej 
furnish  the  navigator  with  the  means  of  comparing  his  own  time,  on  board  ship,  with  the  time 
at  the  Greenwich  Observatory.  At  the  moment  of  observing  a  distance  he  notes  the  time  by 
his  own  watch  or  chronometer,  and  by  looking  into  the  Ephemeris  he  discovers  what  o'clodt 
it  is  at  Greenwich  when  the  moon  and  star  are  in  the  relative  position  with  regard  to  each 
other  which  he  has  measured  with  his  sextant  But  it  will  very  rarely  occur  that  the  navi- 
gator's true  distance,  that  is,  his  observed  distance  cleared  from  the  effects  of  refraction  and 
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lunar  parallax,  will  be  found  in  the  Ephemeris.  It  will  prove  in  most  cases  to  be  a  quantity 
lying  between  two  given  distances.  He  is  obliged,  therefore,  to  take  the  difference  between 
his  own  true  distance  and  the  one  nearest  to  it  in  the  pages  of  the  Ephemeris,  and  to  apply  to 
the  time  standing  over  the  latter  a  correction  proportioned  to  this  difference.  This  is  a  case 
of  the  simple  rule  of  three.  Owing,  however,  to  the  various  denominations  of  space  and  time 
that  enter  into  the  question,  it  has  been  found  convenient  to  lessen  the  labor  of  the  operation 
by  putting  between  every  two  successive  distances  given  in  the  Ephemeris  the  proportional 
logarithm  of  their  difference.  This  proportional  logarithm  is  obtained  by  subtracting  the  log- 
arithm of  the  difference  of  the  two  distances  from  the  logarithm  of  three  hours  (both  quantities 
being  reduced  to  seconds),  because  three  hours  is  the  interval  of  time  between  two  successive 
distances. 

On  the  4th  of  May,  at  midnight,  of  Greenwich  mean  time,  the  distance  of  the  moon's 
centre  from  the  planet  Saturn,  west  of  her,  is  63®  16'  45",  and  at  fifteen  hours  of  the  same  date 
it  is  65®  5'  33" ;  the  difference  between  the  two  distances  is  V  48'  48",  or,  reduced  to  seconds, 
is  6528",  the  logarithm  of  which,  subtracted  from  the  logarithm  of  three  hours,  or  10800'-,  gives 
for  the  proportional  logarithm  of  the  difference  between  the  two  distances  2186,  as  it  is  in  the 
column  headed  P.  L.  of  Diff,  If  the  calculated  true  distance  of  the  navigator  lie  between  the 
two  given  distances  above  mentioned,  as,  for  instance,  if  it  should  be  64®  4'  31",  the  correspond- 
ii^  correction  of  the  time  would  be  found  as  follows :  — 


Distance  in  the  Ephemeris  at  Midnight, 
Calculated  True  Distance^ 

63°  16  4^ 
64     4  31 

Difference, 

0  47  46 

Prop.  log.  in  Ephemeris, 

Prop.  log.  of  Difference,  0®  47'  46", 

2186 
5761  ' 

Prop.  log.  of  1^-  19*  2'- 

3575 

And  this  time  b  to  be  added  to  the  time  at  the  head  of  the  column  from  which  the  distance  of 
the  Ephemeris  was  taken,  which  would  make  the  time  at  Greenwich  corresponding  to  the 
Navigator's  True  Distance  l***  19"-  2'*  on  the  morning  of  the  5th  of  May. 

This  method  of  getting  the  Greenwich  time  between  two  given  times  in  the  Ephemeris  rests 
upon  the  supposition,  that  the  variation  between  one  distance  and  the  next  following  is  uniform 
and  regular.  But  owing  to  the  inequalities  in  the  moon's  motion,  this  is  not  the  case  ;  and  it 
is,  in  consequence  of  this,  necessary  to  apply  to  the  Greenwich  time  obtained  by  the  preceding 
method  a  small  correction. 

This  correction,  due  to  the  second  differences  in  the  moon's  motion,  is  given  in  the  Table  on 
page  252  and  is  taken  out  and  applied  as  follows. 

The  top  of  the  Table  is  entered  with  the  difference  between  that  proportional  logarithm  of 
the  Ephemeris  which  has  already  been  used  and  the  one  next  following,  and  the  side  of  the 
Table  is  entered  with  the  time  which  has  been  added  to  that  at  the  head  of  the  colunm  of  the 
Ephemeris,  that  is,  the  time  given  by  the  difference  of  the  proportional  logarithms  at  the  close 
of  the  preceding  paragraph ;  under  the  former,  and  opposite  the  latter,  will  be  found  the  cor- 
rection, in  seconds  of  time,  to  be  added  to  the  time  at  Greenwich  if  the  proportional  logarithms 
are  decreasing,  but  subtracted  if  they  are  increasing. 

The  Ephemeris  of  the  Planets,  from  page  218  to  page  241,  consists  of  the  apparent  right 
ascension  at  Greenwich  mean  noon  and  its  variation  for  one  hour,  the  apparent  declination  at 
the  same  date  and  its  variation  for  one  hour,  and  the  mean  time  of  their  meridian  passage ; 
and  at  the  bottom  of  the  page  will  be  found  the  semidiameter  and  horizontal  parallax  for  every 
fifth  day  of  the  month.  The  hourly  variations  belong  to  noon  of  the  day  on  which  they  are 
given.  The  mode  of  correcting  by  means  of  the  hourly  variation  for  any  time  from  noon  has 
already  been  explained. 
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The  Solar  Coordinates  for  Greenwich  mean  noon,  on  pages  242  -  244,  are  added,  and  the 
Moon's  Longitude  and  Latitude  on  pages  245  -  248. 

Finally,  the  Mean  Places  of  the  one  hundred  principal  Fixed  Stars  for  January  1,  1868, 
are  given  on  pages  249-251. 

When  the  latitude  is  to  be  deduced  from  the  meridian  altitude  of  one  of  these  stars,  its  time 
of  passing  the  meridian  can  be  ascertained  by  taking  the  sum  of  the  right  ascension  of  the 
star,  and  the  mean  time  of  sidereal  noon  contained  in  the  last  column  of  page  III.  of  each 
month.  The  right  ascension  of  the  star  is,  in  &ct,  its  hour  angle,  or  difference  in  time,  from 
the  sidereal  noon,  or  O***  If  then  a  vessel  in  longitude  45^  West  should  wish  to  obtain  the 
latitude  by  a  meridian  observation  of  a  star,  as,  for  example,  a  Tauri  (Aldebcaran),  on  the 
evening  of  January  1,  1863,  the  process  for  obtaming  the  time  of  meridian  passage  would 
be  as  follows:  — 

Mean  Time  of  sidereal  0**-  January  1,  1863,  5  16  34 
Correction  for  Longitude  omitted. 

Right  Ascension  of  a  Tauri  {Aldeharan)^  4  28     4 

Time  of  star's  meridian  passage,  9  44  38 

The  instant  of  passage  might  be  more  accurately  determined  by  making  an  allowance  for 
the  difference  between  mean  solar  and  sidereal  time,  and  by  applying  the  correction  for  longi- 
tude ;  but  the  above  is  sufficiently  near  for  the  purpose  for  which  it  is  wanted,  which  is,  to 
know  the  period  of  meridian  passage  approximately,  in  order  to  identify  the  star  if  necessary, 
and  to  be  in  time  with  the  observation.  The  navigator  will  perceive  that  the  dates  in  this 
column  of  page  IIL  are  astronomical,  and  will  observe  the  distmctions  of  time  explained  in 
the  first  part  of  this  article ;  he  will  also  remember  that  when  the  sum  exceeds  24  hoorB,  24 
hours  are  to  be  subtracted,  and  a  unit  is  to  be  added  to  the  day  of  the  month. 

The  Sun's  Right  Ascension  may  also  be  used  for  finding  the  time  of  meridian  passage  of  a 
star,  as  shown  in  Bowditch's  Navigaior^  p.  223. 


^ 


r 
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THE  ASTRONOMICAL  PART. 


This  part  b  adapted  to  the  meridian  of  Washington. 

Obliquity  of  the  Edipiic^  &c.,  p.  250.  —  On  this  page  are  given  the  apparent  obliquity* 
the  equation  of  equ'moxes  in  longitude  and  right  ascension,  the  precession  of  equinoxes  in 
longitude,  and  the  suu^s  aberration  and  horizontal  parallax,  for  every  ten  days  of  the  year ; 
at  the  bottom  of  the  page  will  be  found  the  mean  obliquity  for  the  beginning  of  the  year,  the 
precession  for  the  middle  of  the  year,  the  logarithm  of  the  precession  in  a  sidereal  day,  and 
the  logarithm  of  the  precession  in  a  solar  day.  On  the  same  page,  the  mean  longitude  of  the 
moon^s  ascending  node  is  also  given  for  every  ten  days,  and  at  the  bottom  of  the  page  its 
daily  motion. 

Fixed  Stars.  — The  Logarithms  A^  5,  C,  D,  for  correcting  the  places  of  the  Fixed  Stars, 
are  given  for  the  mean  midnight  of  every  day  of  the  year,  and  the  constants  of  reduction  for 
every  five  days.  To  these  tables  are  added  Bessel^s  formulas  of  reduction,  with  Peters* 
coefficients,  and  the  notation  of  the  catalogue  of  stars  of  the  British  Association. 

The  mean  places  of  100  principal  Fixed  Stars  on  January  1, 1863 ;  the  apparent  places  of 
a  and  d  UrssB  Minoris,  at  the  time  of  the  upper  transit  at  Washington,  for  every  day  of  the 
year ;  and  the  apparent  places  of  the  remaining  principal  stars  for  every  ten  days ;  together 
with  a  table  giving  the  correction  qf  51  Cephei,  a-  Octantis,  and  X  Ursse  Minoris,  for  terms  of 
nutation  involving  2  C » —  complete  the  subject  of  the  Fixed  Stars. 

Solar  Ephemeris.  —  In  the  Solar  Ephemeris,  given  for  Washington  mean  and  apparent 
noon,  the  hourly  motions  in  right  ascension  and  declination  are  the  motions  at  the  instant  of 
noon.  Only  the  seconds  of  right  ascension  and  declination  are  given  for  apparent  noon,  the 
degrees  and  minutes  being  usually  the  same  as  for  mean  noon. 

The  Moon  Culminations  and  Moon-cidminating  Stars  are  given  in  two  distinct  listii. 
The  list  of  Moon  Culminations  contains  both  the  solar  and  sidereal  dates  of  transit ;  the  ap 
parent  right  ascension  is  the  right  ascension  of  the  limb,  and  the  declination  is  the  declination 
of  the  centre,  at  their  respective  periods  of  culmination.  The  form  of  the  lists  of  moon- 
culminating  stars  has  been  somewhat  changed.  In  the  first  volume  of  the  Ephemeris,  refer- 
ence to  the  stars  to  be  used  in  connection  with  the  Moon  was  made  by  a  figure,  and  the  stars 
themselves  were  entered  successively  in  the  order  of  numbers.  In  the  present  volume  these 
figures  are  dispensed  with,  and  the  proper  star  to  be  observed  in  connection  with  the  transit 
of  the  moon^s  limb  is  determined  by  means  of  the  sidereal  dates,  common  to  both  lists.  Each 
star  occupies  a  separate  column  containing  its  right  ascension  to  hundredths  of  seconds  for 
every  sidereal  date  throughout  the  year  for  which  it  is  available,  and  also  its  declination  and 
magnitude.  The  first  column  of  each  page  contains  the  sidereal  date,  and  the  last  the  daily 
change  in  right  ascension  of  the  corresponding  stars.  It  is  hoped  that  the  standard  observa- 
tories will  determine  the  place  of  each  one  of  these  stars  once  at  least  in  the  course  of  the 
year.     The  whole  list  has  been  taken  from  the  Twelve- Year  Catalogue. 

The  Ephemeris  of  the  Moon^  which  follows,  and  the  Moon^s  Phases^  require  no  special 
observation.  In  the  moon^s  ephemeris,  as  in  that  of  the  sun,  the  hourly  motions  belong  to  the 
mstant  for  which  they  are  given. 

The  ephemeris  of  the  two  interior  planets  is  given  for  mean  noon  and  the  time  of  transit ; 
and  that  of  the  exterior  planets  is  given  for  sidereal  noon  and  the  time  of  transit  The  place 
of  a  planet  for  any  number  of  minutes  <,  from  the  nearest  noon  for  which  it  is  given,  t  being 
negative  when  the  time  precedes  the  noon,  may  be  computed  by  the  formula. 

Planet's  R.  A.  (or  Dec.)  —  il  +  B  <  -f-  C  <», 
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in  which  il  =  R,  A.  (or  Dec.)  for  the  noon, 

B  =  the  motion  of  R.  A.  (or  Dec.)  for  1  minute, 
or,  more  exactly,      =  the  factor  of  ^  as  given  in  the  Ephemeris  ; 

C  =  the  factor  of  t^  =  factor  for  second  differences. 
The  Solar  Coordinates  are  given  for  each  mean  noon  and  midnight,  referred  to  the  ap- 
parent  equinox  and  equator,  and  also  to  the  mean  equinox  and  equator,  at  the  beginning  of 
the  year.  In  the  case  of  the  rectangular  coordinates,  only  the  last  four  decimals  are  given 
for  the  mean  equinox  and  equator,  and  the  first  three  places  are  to  be  taken  from  the  appar- 
ent equinox  and  equator.  When  a  change  of  a  unit  is  to  be  made  in  the  third  place,  it  i» 
indicated  by  a  corresponding  colon  (:). 

The  Planetary  Coordinates  are  referred  to  the  mean  equinox  and  ecliptic  of  the  mean 
noon  of  the  2400,000th  day  of  the  Julian  Period,  and  the  dates  for  which  they  are  given  are 
counted  from  this  epoch  in  mean  solar  days.    They  may  be  converted  into  days  of  the  Julian 

Period  by  adding  2400,000.     The  columns  — -gX,  &c.  contain  the  quantities  — 1600  «  3  ', 

—  1600  w  -^  y,  —  1600 171  -^  z,  in  units  of  the  7th  decimal  place,  in  which  m  denotes  the  mass 

of  the  planet,  and  k^  the  unit  of  attractive  force  in  the  solar  system,  or  log  k  =  8.2355814. 
Eclipses.  —  The  Tables  of  Data  of  the  Solar  Eclipses  are  adapted  to  very  accurate  com- 
putation  by  the  following  formulas. 

Let  ^  =  the  latitude  of  the  place, 

X  =  its  western  longitude  from  Washington, 
loge  =  8.9110835, 
log(l_c«)  =9.9971066, 
sin  <!>'  =z  e  sin  ^, 

A  =  sec  ^'  cos  ^, 
k  =  {I  —  e')  sec  ^'  sin  <f>f 
a  =  A  —  A  sin  (fi  —  X), 
h  =  B  —  E  k  -h  G  h  cos  i^  —  X), 
c  =  — C-hFifc  — HAcos(/*  — X), 
m  =  ^bZ 
If  the  instant  for  computation  were  correctly  chosen  at  the  time  of  beginning  or  end  of  the 
eclipse,  m  would  be  exactly  equal  to  a.     If  m  be  not  equal  to  a,  the  instant  for  a  new  compu- 
tation, which  will  be  an  approximation  to  the  actual  time  of  beginning  or  end,  may  be  found 
by  adding  to  the  preceding  time  of  computation  an  interval  <,  which  may  be  obtained  in  sec- 
onds by  the  formulas, 

log  ,*'  =  1.86167, 

a'  =  A'  —  /*'  A  cos  (/*  —  X), 
1/  =  B'  —  ftf  GAsin(M  — X), 

_  1000000  (m  —  d)  ^ 
"~      a'  -^Ifiot^  * 

^  must  be  taken  of  the  same  sign  with  a,  and  is  a  sufficiently  near  approximation  to  the 
angle  of  contact  from  the  north  towards  the  east.  For  the  shadow  of  a  total  eclipse,  ^  roust 
be  taken  with  a  sign  opposite  that  of  a. 

The  magnitude  of  the  eclipse  is  found  by  taking  the  difference  (with  regard  to  the  signs) 
between  the  value  of  ^  at  the  beginning  and  its  value  at  the  end  of  the  eclipse,  and  if  this 
difference  b  denoted  by  2  ^,  the  number  of  digits  eclipsed  is 

12  (1  -h  n)  sin"  ^  e,  or,  12  (1  -h  n)  cos«  ^  B, 
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according  as  ^  is  acute  or  obtuse ;  n  is  the  ratio  of  the  semidiameter  of  the  moon  to  that  of 
the  sun. 

The  value  of  $  may  also  be  obtained  by  the  formulas 

bf 

(in  which  x  has  the  sign  of  ^)  ;  and  the  expression  of  i  may  be  changed  to 
t  =  1000000 .  '!^  .  ££LX5"  ^ . 

a'  Sin  ^ 

The  following  is  an  example  of  the  computation  of  the  end  of  the  Eclipse  of  November 
10,  for  the  Observatory  at  Cape  of  Good  Hope. 

For  Cape  of  Good  Hope,  <^  =  —  33^  56'  3".0                       X  =  264**  28'  12".3 

log  sin  <^  =  9.7468209  it  log  cos  <^  =  9.9189104 

log  sin  <^'  =  8.6579044  n  log  sec  <^'  =  0.0004498 

log  k  =  9.7443773  n  log  k  =  9.9193602 

A  first  approximation  may  be  made  from  the  chart,  and  corrected  by  a  computation  like  the 
following.  In  this  way  we  obtain  14*^  45""  Washington  mean  time  as  a  near  approximation 
to  the  time  of  the  end  of  the  eclipse  at  Cape  of  Good  Hope.  For  a  nearer  approximation, 
take  from  the  table  (p.  405)  for  14**  45"" 

A=—    0.29687  log  E  =  9.979178 

B  =  —    0.28645  log  F  =  9.980460 

C  =  —     1.38600  log  G  =  9.480601  it 

A*  =  -f-151.17  log  H  =  9.467447  n 

B'  =  —  27.78  /*  =  225**  12'  56".3 
Hence                                           /*  —  X  =  320**  44'  44".0 

log  cos  {fi—\)z=z  9.888934  log  sin  (/*  —  X)  ==  9.801243  it 

log  [h  cos  (,i  —  X)]  =  9.808294  log  [h  sin  (;*  —  X)]  =  9.720603  it 

log  [G  A  cos  (/i  —  >)]  =  9.288895  n  log  [Hh  cos  (V  —  X)]  =  9.275741  n 

log  (Ek)  =  9.723555  it  log  (Fk)  =  9.724837  n 

Gk  cos  (m  — A)  =  —0.19449  —Hh  cos  (fi  —  \)  =  +  0.18869 

—  Ek=^  -1-0.52912  Fk  =  —  0.53069 

B  =  —0.28645  _  C  =  H-  1.38600 

h  =  H-0.04818  c  =  -f-  1.04400 

log  h  =      8.682867  —  A  sin  (,*  —  X)  =  H-  0.52554 

log  c  =      0.018700  A=:—  0.29687 

log  m  =      9.350783  a  =  H-  0.22867 

log  tan  i  V^  =      0.667917  m  =  -+-  0.22428 

^  =  +155**  45^  fn^a  =  —  0.00439 

log  [/*'  A  cos  0*  —  X)]  =          1.66996  log  [G/*'  h  sin  (^  —  X)]  =        1.06287 

— /  A  cos  (/*  — X)  =  —  46.77  —  G/*'  h  sin  (m  — X)  =  —11.56 

a'  =  -hl04.40  h'  =  —39.34 

a' -H  ^  cot  ^  =  -hl91.73  log  ^  =        1.59483  n 

log  [  10"  (m  —  a)]  =          3.6425  n  log  cot  yft  =        0.34634  it 

log  (a'  -H  h'  cot  it)  =          2.2827  h'  cot  ^t  =  -1-87.33 

log  t  =          1.3598  n  t  =  —22.90 

h      m       s 

Approximate  time 14  45    0.00 

«,  the  correction — ^22.90 

Washington  mean  time  of  end 14  44  37.10 

Cape  of  Good  Hope  mean  time  of  end 21     6  44.28 
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Occultations. — The  pages  407  to  437  inclusive  are  taken  up  with  Elements  far  FaciHtat- 
ing  the  Calculation  of  Occultations  of  Planets  and  Stars  by  the  Moon.  These  elements  are 
given  for  all  the  stars  to  the  fifth,  and  for  some  of  the  sixth  magnitude,  inclusive,  contained  in 
the  British  Association  Catalogue,  which  can  be  occulted  by  the  moon  during  the  year  1863. 

The  several  columns  of  these  pages  contain,  —  1.  the  date ;  2.  the  starts  name ;  3.  the 
star's  magnitude ;  4.  the  limiting  parallels  of  visibility ;  5.  Washington  mean  time  of  the 
moon's  true  conjunction  with  the  star  in  right  ascension  ;  6.  Washington  hour  angle,  in  tinne, 
of  the  star  at  the  time  of  true  conjunction ;  7.  coordinate  q  at  the  time  of  true  conjunction  , 
8.  hourly  variation  p*  of  coordinate  p ;  9.  hourly  variation  q*  of  coordinate  q ;  10.  logarithmic 
sine  of  the  star's  declination  ;  11.  logarithmic  cosine  of  the  star's  declination. 

Designating  the  time  of  true  conjunction  by  the  usual  symbol,  i  ,  we  have,  at  this  tinoe, 
Tc»({,ABaH,j9  —  0,  and  q  ^=^  Y.  For  any  other  time  during  the  occultation,  we  shall 
have  T  —  (J  -f-  («),  &  —  H  -f-  sidereal  equivalent  of  (/),  p  —  (/)  p',  and  ^  —  F  +  (£)  q  . 
The  other  elements  are  considered  as  constant  for  the  occultation. 

In  the  prediction  of  an  occultation  for  a  particular  place,  the  principal  objects  of  determiiia- 
tion  are,  the  instant  of  immersion^  or  of  the  star's  disappearance  behind  the  moon's  limb ;  of 
emersion^  or  of  the  star's  reappearance ;  and  the  points  on  the  moon's  border  where  these 
appearances  take  place. 

The  calculations  are  made  according  to  the  method  of  Bessel,  whose  original  paper  on  tue 
subject  may  be  found  in  Schumacher's  Astronomische  Nachrichten^  Vol.  VII.  p.  1 ;  also  in 
the  Berliner  Astronomisches  Jahrhuch  for  1831,  p.  257.  The  letters  and  numerals  prefixed 
to  the  stars  belonging  to  the  group  of  the  Pleiades,  and  the  magnitudes  of  these  stars,  are 
taken  from  No.  V.  of  Bessel's  Astronomische  Untersuckungen. 

The  process  of  computation  is  shown  by  the  following  equations :  — 

d  —  Longitude  for  Washington,  of  the  place,  -f-  West,  —  East 
ff>  — ■  Greographical  North  Latitude  of  the  place. 
^'  ■■  Geocentric  North  Latitude  of  the  place. 

r  »>  Earth's  radius  at  the  place,  or  the  distance  of  the  observer's  position  from  the  earths 
centre. 

It  is  unnecessary  to  calculate  ^'  and  r  separately,  as  we  have 

r  sm  <b'  «»    ,iz 4  .  iTv  r  cos  A'  —    ,•- — .  T  ^  ,> 

m  which  e  denotes  the  eccentricity  of  the  earth's  meridians. 

The  logarithms  of  ^^y-l^^j^  -  log  A,  and  of  ^^^— i^^j^  -  log  B,  derived  from 

e  -B  .081697,  according  to  the  latest  determination  of  Bessel,  may  be  taken  from  the  follow 
ing  table,  where  the  geographical  latitude  of  the  place  is  the  ailment 


I 


* 

u>e.A 

Log.S 

0 

9.9971 

0.0000 

10 

9.9971 

0.0000 

20 

9.9973 

0.0002 

30 

9.9975 

0.0004 

40 

9.9977 

0.0006 

50 

9.9979 

0.0009 

60 

9.9982 

0.0011 

'0 

9.9984 

0.0013 

r  sin  0^  ■-  il  sin  ^ 
r  cos  <(>'  =^  B  cos  ^ 
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a  —  r  cos  0^  sin  (A  —  d) 
h  ^m  r  cos  <^'  cos  (A  —  d) 

logX-.  9.4]92 

»  —  r  sin  ^'  cos  D  —  &  sin  D  o'  »«  a  X  sin  D 

m  sin  J(f  »  p  —  tt  It  sin  iV  a.  y  —  ^ 

mco8  M  ^  q  —  v  ncosN^q'  —  v* 

log  k  —  9.4350 

cosf  ^""'°^^~^ 

Q— 90^  — jY=Ff 

I ^co8(Jtf— iV)=Fi!jJP 

Upper  signs  for  Immersion ;  under  signs  for  Emersion.  , 

csin  Cs->tt-f-<if' 
c  cos  C  — ■  ©  -j"  '  '^' 
F-Q+C 
Mean  solar  time  of  the  starts  apparent  contact  with  the  moon^s  limb 

—  T—d  +  t 

Angle  from  North  Point  —  Q 
Angle  from  Vertex  -■  V 

The  angle  ^  is  to  be  taken  out  positive  and  less  than  180^.  If  log  m  sin  (3f —  N)  be 
greater  than  log  k^  cos  ^  will  evidently  be  greater  than  1,  or  impossible,  and  there  will  be  no 
occultation,  except  m  some  rare  instances  where  the  moon^s  limb  passes  very  close  to  the 
star,  when  log  cos  ^  will  result  very  near  0.  In  these  cases,  a  recalculation  should  be  made 
according  to  the  method  which  follows,  using 

l«_2co8(Jtf— iV), 

which  may  give  log  m  sin  (M  —  N)  less  than  log  it,  when  the  star  will  be  occulted.  On  the 
other  hand,  it  may  happen  that,  in  these  cases  of  very  near  approach,  a  first  determination 
may  give  a  cos  ^  less  than  1,  which  a  recalculation  will  show  to  be  impossible.  The  angle 
^  is  then  to  be  considered  *—  0^  when  m  sin  ( JIf  —  N)  is  positive,  and  we  shall  have  Q  >— 
90^  _  M  When  m  sin  ( Jtf  —  JV)  is  negative,  f  —  180*,  or  Q  —  90^  —  iV  -f  180%  - 
270*  —  N,    We  shall  also  have,  at  the  time  of  nearest  approach, 

star's  distance  from  moon's  limb  -air(msin(Jtf  —  JV)  —  .2723)  ♦ 

in  which  ir  is  the  moon's  horizontal  parallax. 

By  Angle  from  North  Point  is  to  be  understood  the  arc  included  between  the  star  when  in 
contact,  and  the  point  where  the  limb  is  intersected  by  an  arc  of  a  great  circle  passing  from 
the  moon's  centre  to  the  North  Pole ;  and  by  Angle  from  Vertex^  the  arc  between  the  star  at 
contact,  and  the  point  where  the  limb  is  intersected  by  an  arc  of  a  great  circle  passing  from 
the  moon^s  centre  to  the  zenith.  These  angles  are  reckoned  from  the  north  point  and  from 
the  vertex  towards  the  West  rotmd  the  circumference  of  the  moon's  disc.  For  the  image  ai 
seen  in  an  inverting  telescope,  add  to  them  180**. 
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The  results  obtained  by  the  above  equations  are  only  approximate,  yet  the  computed  ihnen 
of  immersion  and  emersion  will  usually  be  within  one  or  two  minutes  of  the  truth.     Tb« 
error  generally  increases  with  the  starts  distance  from  the  apparent  patn  of  the  moon^s  centre 
and  may,  in  some  cases,  amount  to  several  minutes.     For  an  immersion,  this  error  is  not  of 
much  consequence ;  but  for  an  emersion,  especially  of  a  small  star,  the  tune  should  be  de 
termined  with  greater  precision.     For  this  purpose  ii'  and  v'  must  be  computed  with 

h'-'d^h  —  d  +  ifi, 

u  being  the  symbol  by  which  we  express  the  sidereal  equivalent  of  /  in  these  equations. 

tt'  a.  r  cos  ^'  X  cos  {h'  —  d) 

v'  =a  r  cos  <!>'  X  sin  {h'  —  d)  sm  D. 

'Hien  with  these  values  of  uf  and  ©',  recompute  JV,  n,  ^,  and  «,  by  means  of 

It  sin  iV  —  y  —  tt' 
It  cos  2V  =■  q*  —  v' 

cos  ^  ■=  m  Bin  (3f —  iV) 

k 

I  «,  _^  cos  (Af  —  iV)  =F  ^^ 

asing  the  M  and  m  obtained  by  the  first  computation,  and  we  shall  have  the  time  of  c«ititct 
T  —  d  -\-  tj  generally  within  a  few  seconds  of  the  truth. 
As  a  check  on  the  accuracy  of  the  work,  we  might  compute 

tt  »  r  cos  ^'  sin  (A  —  d  -\-  /*) 

o  a.  r  sin  ^'  cos  D  —  r  cos  <p>'  sin  D  cos  (A  —  <^  -h  m) 

and  we  should  have 

(p  +  Ij/  —  tt)«  +  (^  +  <  ^  —  r)«  «  F  —  0.0741. 

But  if  m  sin  JkT,  m  cos  ilf  ,  log  n  sin  iV,  and  log  n  cos  iV,  have  been  corrrecUy  computed,  we 
shall  have  the  following  shorter  and  more  convenient  check  on  the  subsequent  calculations 
for  the  time  of  contact : 

(m  sin  Jtf  4-  <  n  sin  JV)«  -f  (m  cos  Jtf  +  <  n  cos  iV)«  —  I?  —  0.0741. 

The  elements  of  computation,  JFT,  Y,  etc.,  are  given  for  the  instant  of  the  moon^s  true  con« 
junction  with  the  star  in  right  ascension.  It  is  desirable,  however,  in  computing  an  occulta- 
tion  for  a  particular  place,  to  assume  a  time  for  the  calculation  near  to  the  time  of  the  nearest 
approach  of  the  moonV  centre  to  the  star,  as  seen  at  that  place,  and  to  reduce  the  elements 
to  this  assumed  time.  This  time,  for  which  the  nearest  tenth  of  an  hour  will  be  sufficiently 
accurate,  will  not  differ  greatly  from  the  time  of  apparent  conjunction,  bs  affected  by  para«laz, 
which  may  be  determined  approximately  by  the  followbg  equations.  Let  T  —  d  tc  the 
time  of  apparent  conjunction ;  then 

/|\  ^ smjff^d) 

^^        />'  sec  <^—  [9.4027]  cos  (H—  d) 

T^d^  i-d  +  {t). 
The  elements  corresponding  to  the  time  T  —  d  may  then  be  obtained  as  follows  • 
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Where  occultadons  are  to  be  generally  observed,  as  at  astronomical  stations,  either  tempo 
rary  or  permanent,  the  observer  will  find  an  advantage  in  looking  over  the  list  and  selecting, 
beforehand,  all  those  which  may  be  visible  at  his  station,  by  observing  if  his  latitude  be  in- 
cluded between  the  limUing  parallels  for  any  given  occultation,  if  the  time  (7  —  d)  be 
(avorable  as  regards  the  absence  of  daylight,  and  tf  the  star^  hoar*angle  {h  —  d)  be  not 
greater  than  its  semidiurnal  arc  for  the  ^ven  latrjt:»da 

For  obtaining  the  time 

T-d-i-d  +  {t), 

it  will  be  well  to  tabulate  the  values  of 

p*  sec  ^  —  [9^027]  coc  (fl^— d) 

tor  every  half-hour  o£{H  —  <2)  as  far  as  the  greatest  •emidiuraal  are  computed  for  the  lati- 
tude of  the  station  with  a  declination  of  80^ ;  and  for  all  values  of  |/,  using  two  decimal 
figures,  from  0^  to  0.60. 

It  will  also  be  found  advantageous  to  have  tabulated  values  of 

ti..rcos^'sin(A  —  d) 

yf  mm  r  COB<^*\C08  {k  —  d) 

which  should  be  given  for  every  minute  (in  time)  of  {h  —  d),  from  0^  to  6^\    If  (A  —  d) 
exceeds  G**-,  tiie  argument  will  be  12^*  —  {h  —  d),  instead  of  {h  —  d).    It  will  be  seen  by 
the  equations  that  ti  will  have  the  same  sign  as  sin  (A  —  d)^  and  that  ti'  will  have  the  same 
sign  as  cos  {h  —  d). 
In  the  equation 

V  -■  r  sin  ^'  cos  D  —  &  sin  P 

die  term  r  sin  ^'  cos  P  may  be  tabulated  for  every  tenth  minute  of  declination,  from  0^ 
to80*. 

For  a  practical  application  of  iHk  preceding  formulas,  we  will  make  the  calculations  for  an 
occultation  of  the  star  a  Cancri,  January  6,  1863,  as  it  will  appear  at  Ann  Arbor,  Michi- 
gan, in  north  latitude  42®  16'.8  =  <^,  and  west  longitude  from  Washington  0*"  26"  41*  =  d 

The  data  for  the  computation  are  given  on  page  407,  and,  with  the  latitude  and  longitude 
of  the  place,  are  as  follows :  — 

January  6w    a  Cancri.    4. 

<l>-h42lds  fi'4-3     "31'  j/     05249 

h    m  rf  +0  26  41  ^  —0.1772 

d-^  0  26.7  JET—  rf  H-2  36  50  log  sin  Z>  H-9.3313 

^      16  48.7  y_j.   Q^ggQ  logco8Z>H-9.9898 

^  —  rf     16  22.0 

Calculation  of  the  Time,  T —  d,  and  reduction  of  the  elements  of  computation, 
log  p/ +9.720  b 

log  sec  ^  4-0.131  ^'^  ^  ^-^ 

h    m    s 

/.  A^  (Reduced  to  hoars  and  mintttct)        (0  -♦•  1  12    0 

log  constant     9.403  i,.,       ,       ,    1    *  a.   /^»  /  \  x   -1  to  10 

log  J{ff-rf) +8.889  S.de«.leq«lvde«tfor(0  «  +  J  ^  ^ 

log  [9.403]  CO.  (ff-d)=  log(2,+9^  5-</-H(,)=  *_d+349    2 


log  p'  sec  ^  =  log  (1)  4-9.851 


ll)-li)-                                      (Sitlu  «-<'  +  «=  T-d     17  34.0 

'•'      '''-                                logS:9.m  (');>' =  li^X  0^29=  ..       0.^ 

Jog  — (J, Iog(0+0.090  r+(Oj'=  q+      0.6834 

63 
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Calculation  of  the  times  of  Immersion  and  Emersion^  etc. 

(Table,  page  494,  Arg.  ^)           log  A      9.9977  log  m  sin  If  +7.8325 

log  SID  <f>  4-9.8279  log  m  cof  If  +00630 

tog  ^  sin  ^  =                     log  r  sin  ^'  -4-9.8256  logtan  If  +a7G96 

log  cos  D  +9.9696  log  cos  If  +9il992 

log  r  sin  ^'  cos  Z>  +9.8154  log  m  +9J0638 

(Tabic,  page  494,  Arg.  (f>)           log  B      0.0007  log  n  sin  iV  +9£229 

log  cos  <^  +9i«91  log  n  cos  A'  —9.3269 

log  /?  COS  0  =                   log  r  cos  <t>'  -+-9.8698  log  tan  iV  — O.2960 

log  sin  {h  —  d)  +9.9248  log  sin  N  +9.9505 

log  rcos<if*  Gin  (A  —  rf)  =  logu  =  loga  +9.7946  log  n  +9j6724 

log  cos  (A  -  rf)  +9.7331  —  loe  ^  — 9J914 

logrcoa^'cos  (A  — J)  =           log 6 +9.6029  ^» 

logl      9.4192  logcos(lf-.iV)  -9^001 

log  a  X  +95138  -  log  ^  cos  (1/-  N)  =                log  (1)  -4-8^1o 

log  sin  D  +9.3313  log  nniM—N)  -&3CaS 

log  b  sin  D  +8.9342  log  m  sin  (M—  N)  —9^)263 

log  a  X  tin  D^                           log  v'  +8.5451  log  k      9.4350 

log  &  A  =-                                     log  tt'  +9.0221  log  I^I^.IZJD  ^                      log  cos  V  —9-5913 

f  sin  ^'  cos  Z)  +  .6537  log  sin  v  +9.9641 

6sinZ>  +  .0859  log ib sin  v +9-3991 

riin  <^'  co»  D  —  6  sin  D  =               w  +  .5678  log  ^"^^  »                                    log  (2)  +9.7367 

g  +  .6834  *                                                   (Ij  ^  xjm 

g-  —  t^                                 moosJf+  .1156  /2)  j.  ^5329 

p  +  .6299  For  Immersion,  (1)  —  (2)  =                    <,  —  .4348 

u  +  .6231  F^jr  Emersion,  (1)  +  (2)  =                     <»  +  j6310 

/» —  «  ^                                  wi  sin  if  +  .0068  1^^  ,^  —9.6383 

9'  —  .1772  l^jg  ^,  -1-9.0221 

«^  -^  -0351  l^jg  ^^  ^  —8.6604 

^-f^-                                 »cosi\r-5123  ^                                       logr'-<-a5451 

/^  +  -5249  log  <.  1^-8.1834 

"'  +  1052  <^  ^  _  ^153 

;)'  —  «'=                                 n  sin  iNT  +  .4197  »  +  .5678 

w  +  Zit^rs  CCO8C+  .5385 

If        3  22  <i «'  —  i)4o7 

i\r    116  50  «  +  .6231 

If—  i\r    246  32  II  +  fj  m'  =.                                   c  sin  C  +  .5774 

90®  —  iV^    333  10  log  c  sin  C  +9.7615 

V     112  58  log  c  cos  C  +9.7423 

For  Itnmcnioit^  9CP  -^  N—xp  ^     Q    220  12  log  tan  C  +04)192 

b    ■ 
T—d    17  34i) 

(Bednced  to  hoars  and  minntes,)  f  1  —  0  26.1 

ImM^^siom  ^.  Ann  Arifor  Mean  Time, T — <f+fi    17    7^ 

C+  46°lfc 

ImmcrBion  Angle  from  North  Poitii  =  ...,'• Q     220  12 

Immeraion  Angle  from  Vertex  =aQ  +  C= F26628 

h    ■ 

(Reduced  to  honrs  and  minntes,)  is  +  0  37.9 

Ens&aiOH :  ^A^reorlfeon  Tiiae, T^d-^t%    18  lU 


USE    OF    THE    TABLES. 


499 


Calculation  of  a  more  accurate  time,  etc.,  of  Emersion, 

A  —  if  +3  49    2  From  first  determination,                 M       3  2^ 

Sidereal  equiy.  for  J  /a  =           J  ^  4-    18  69  N    116  16 

h^d  +  iii=                 A'  — rf-4-4    8    1  3f— jY    347    6 

log  cos  (A'  —  cO  4-9.6715  90©  —  iV    333  44 

log  r  cos  <^  4-9.8698  V    113    4 

log  1     9.4198  For  Emersion,  90O  —  -^4-^=              Q      86  48 

logrc06<^iC08(A'  — </)  =       log  u' 4-8.9605  (1)  4-  .0932 

log  sin  (A'  —  if)  4-9.9459  '  (2)  4-  5181 

log  r  cos  <^' 14-9.2890  (1)4.(2)=                                                <  4-  .6113 

log  sin  D  4-9.3313  log  t  4-9.7862 

logrcos<^lsin  (A'  — cf)  sinD  =log  v'  4-8.5662  log n  sin  iV^ 4-9.6371 

i;'4-.0368  log  n«  sin  iV  4-9.4233 

^  —  1772  log  It  cos  i^— 9.3304 

9'  — »'=                             fi  cos iV— 5140  log nl cos i\r— 9.1166 

a'  4-  .0913  n  i  cos  iV—  .1308 

jy  4-  .5249  From  first  determination,                m  cos  3f  4-  .1156 

pf^uf^                             n  sin  i\r4-  .4336  m cos  3f  4- n <  cos  i\r  =                       (3)       .0152 

log  n  sin  iNT  4-9.6371  n  /  sin  iV4-  .2651 

log  n  cos  iST— 9.3304  From  first  determination,                m  sin  3f  4-  .0068 

log  tan  iV— 0.3067  m  sin  itf  4- n  <  sin  i^  =                       (4)       .2719 

log  sin  N  4-9.9527  (4)«      .0739 

log  n  4-9.6844  (3)«      .0002 

From  first  determination,             log  m  4-9.0638  (3)«  4-  (4)«  =  i«  =  0.0741,            Check      .0741 

-log  ^-9.3794  .^"^"l-^o"^ 

**  *  log  <«' 4-8.7467 

log  cos  (Af  —  N)  -95901  log  vf  4-8.5662 

log  sin  (If—  N)  —9.9643  log  t  o'  4-8JJ524 

log  m  sin  (If—  N)  —9.0281  *  v'  4-  .0225 

log  k     9.4350  From  first  determination,                          v  ■+■  .5678 

log '^L^^^^ZL^  =               log  cos  V' —05931  ii4-<»'=                                    ccosC4-5903 

log  sin  xff  4-9i)638  < «'  +  0558 

log  fc  sin  V  4-9.3968  5^™  fi"t  determination,                          u  h-  .6231 

log*f!!Li=                               log  (2)  4-9.7144  « 4- « u' =                                     csinC-h.6789 

*                                                             .  logcsinCH-9.8318 

—  log~cos(lf— iV)  ==          log  (1)  4-8.9695  logccos  Ch-9.7711 

log  tan  C  4-0.0607 

h     m 
T—d      17  34.0 

(Rednced  tohonrs  and  minntes,)  <  4-  0  36.7 

'EuEBBiov:  Ann  AriwrMecm  Time, T—d-ht      18  10.7 

C4-   49°   d 

Emersion  Angle  from  North  Point,  = Q        86  48 

l^mtmyn  Angle  from  Vertex  =^  q-hV^' F      1.35  48 


The  last  two  pages  of  the  Occultations  contain  a  list  of  such  Occultations  as  will  be  visi- 
ble at  Washington  during  the  year  1863. 

The  Tables  of  Jupiter^ 8  Satellites  embrace,  — 

A  list  of  the  occultations,  eclipses,  transits,  and  transits  of  shadows,  in  the  order  of  the 
time  of  the  occurrence  of  the  phenomena  for  the  satellites  taken  promiscuously.  They  are 
given  for  every  month,  accompanied  with  a  diagram,  constructed  for  the  eclipse  which  oc- 
curs nearest  the  middle  of  the  month,  showing  the  phases  of  the  eclipses  for  an  inverting 
telescope. 

A  table  containing  the  mean  time  of  the  geocentric  superior  conjunction,  and  the  rectangu- 
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lar  coordinates  of  the  satellites  corresponding  to  the  time  from  the  next  preceding  superior 
conjunction,  at  intervals  of  twenty  minutes  for  the  first  satellite,  of  forty  minutes  for  the 
second,  of  one  hour  and  twenty  minutes  for  the  third,  and  of  three  hours  for  the  fourth  sateU 
ike.  Tliey  are  also  given  for  the  time  of  eclipse  for  the  first,  second,  and  third  satellites  at 
i Interval 3  of  seven  days,  and  for  the  fourth  for  every  eclipse.  They  enable  the  astronomer  to 
obtaiQ  tho  CO Q figurations  at  all  times.    They  are  given  in  seconds  of  arc. 

The  coord  legates  have  their  origin  in  the  centre  of  the  primary,  and  are  referred  to  the 
major  and  minor  axes  of  the  apparent  ellipse  described  by  the  path  of  the  satellite. 

The  mujar  axis  of  this  ellipse  is  constant,  for  the  earth^s  mean  place ;  but  the  minor  axis 
takes  qU  values  from  the  positive  and  negative  maxima  to  zero,  owing  to  the  changes  in  the 
f^aith^s  elevation  above  the  plane  of  the  satellite's  orbit. 

Hie  values  in  the  table  correspond  to  the  maximum  value  of  the  conjugate  axis,  as  seea 
from  the  sun  or  that  of  the  mean  maximum  for  the  earth  (which  is  a  constant  value).  Fac* 
tors  are  give ti  in  an  adjoining  column,  at  intervals  of  seven  days  for  the  first,  second,  and 
third  sntellhe;!,  and  seventeen  days  for  the  fourth,  to  reduce  the  above  values  to  those  cor- 
responding to  the  axis  for  the  time  being;  also  for  the  same  intervals,  the  angle  of  inclination 
of  the  northern  semi-minor  axis  to  the  circle  of  declination. 

X  is  poaiilve  aAer  superior  conjunction,  or  on  the  east  side  of  the  planet,  negative  before 
Biiperbr  cortj unction,  or  on  the  west  side,  y  will  be  positive  north,  negative  south.  The 
eclipses,  occultations,  to.  of  the  satellites,  visible  at  Wash'mgton,  that  is,  those  which  occur 
when  the  sun  Is  8^  below  and  Jupiter  8**  above  the  horizon,  are  distmfi;uished  by  a  W.  placed 
after  the  name  of  the  phase. 
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CONSTRUCTION   OF   THE   ASTEONOMICAL   AND 
NAUTICAL  EPHEMERIDES  FOR  1863. 


The  Precession  of  the  Equinoxes  adopted  m  this  volume  b  taken  from  Stbvyh 
and  Peters  ;  *  it  is. 

Precession  =  60"^11  4-  0".0002268  «, 

in  which  <  is  the  number  of  years  after  1800. 

The  Mean  Obliquity  of  the  Ecliptic  is  also  taken  from  Struvs  and  Peters,  and  its 
value  is,t 

Obliquity  =  23^  27'  64".22  —  0".4645 1  —  0".0000014  f. 

The  constant  of  aberration  is  that  of  Struyb,  and  is,  | 

Aberration  =  20^4451  ±,  O^.CllL 

The  Nutation  of  the  Apparent  Obliquity  and  the  Equatioa  of  the  Equinoxes  are 
computed  from  Peters^  formulas  given  in  his  Numerus  Constatu  NutationU.^ 
'  These  formulas  are  reprinted  in  the  volume  of  this  ephemeris  for  1655. 

Of  the  Mean  Places  of  100  Fixed  Stars,  thirty-three  have  been  taken  from  Le 
Yerrier^s  list  of  Fundamental  Stars,  Annates  de  VOhservatoire  Impiriale  de  Paris^ 
Vol.  II. ;  nine  from  a  list  of  Circumpolar  Stars  prepared  by  Dr.  Gould,  U.  S,  Coast 
Survey  Report^  1855 ;  and  the  remainder  from  the  list  of  stars  in  the  English  Nau- 
tical Almanac  for  1855,  combined  with  that  given  in  the  Astronomical  Observations 
made  during  the  Year  1846  at  the  National  Observatory^  Washington. 

The  Apparent  Places  of  the  Fixed  Stars  have  been  obtained  by  means  of  Peters^ 
formulas,  which  are  given  on  page  255. 

The  place  of  Sirius  is  corrected  by  the  followmg  formula,  ^ven  by  Peters,  foi 
the  variability  of  its  motion  in  right  ascension  compared  with  those  of  fi  Orionis, 
a  Orionis,  and  Procyon. 

Variation  of  right  ascension  =  0*  .101  -h  0^.00072  £  -h  0*  .170  sin.  (»  +  92"  IS') ; 

in  which 

*  Pbtbbs'  Numen»  OmttaitB  Nutatumu^  p.  7L 

t  Ibid.,  pp.  66  tnd  71. 

I  8truvs*b  QmitaHt  de  P Aberration^  p.  47. 

\  FsTBRS'  NumeniM  Qmatani  NutatiomM^  pp.  40  -48. 
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u  =  the  eccentric  anomaly  from  the  inferior  apsis.     It  is  found  from  the  elements, 

Jlean  annual  motion  of  Sinus  in  its  orbit  =  7*'.8104     ±  0*'.2162 
Period  of  its  revolution  =  49^245     ±  1^456 

Passage  through  the  inferior  apsis  =  1792.819  ±  2^.089 

Eccentricity  =  0.5647      ±  0.0827 

The  List  of  Moon-Culminating  Stars  is  large,  and  so  arranged  in  a  syBtematic  form 
as  to  permit  the  observer  a  great  range  for  selection. 

Tho  Ephemeris  of  the  Sun  is  constructed  from  the  Tables  of  Hansen  and  Oluf- 
SEN,  Copenhagen,  1853.  In  the  Computation  of  the  Sun's  Geocentric  Coordinates, 
regard  has  been  had  to  the  Sun's  latitude ;  the  computation  has  been  made  by  means 
of  the  formulas  given  in  the  Ocnutructum  of  the  Almaruicfar  1855. 

Encke's  discussion  of  the  Transits  of  Venus  in  1761  and  1769,  in  his  Der  Venus- 
durcJiyang  von  1769,  &c,  has  furnished  the  standard 

Equatorial  Horizontal  Parallax  at  the  Earth's  Mean  Distance  =  8".5776. 
The  Bun's  Semidiameter  at  the  Earth's  Mean  Distance  has  been  taken  equal  to 
16'  2". 

For  reducing  observations  of  different  observers,  the  following  corrections  may  bo 
added :  — 

For  Greenwich  Mural  Circle,  H. 


H. 

-f-0.21 

H.B. 

—  0.43 

F. 

—  0.86 

E. 

-1-0.17 

E. 

—  0.57 

G. 

—  0.18 

LH. 

—  0.87 

D. 

-0.61 

W.  E. 

-1-0.49 

P. 

—  1.28 

Bessel 

—  1.10 

W.  Strove 

—  1.36 

Prof.  Coffin 

-4-1.00 

Lieut.  Page 

-4-1.00 

Konigsberg  Meridian  Circle, 
Dorpat  «  ** 

Washington  Mural  Circle, 

u  u  u 

Washington  Meridian  Circle,    Prof.  Hubbard  —  0.41 
The  Ephemeris  of  the  Moon  has  been  constructed  from  Peibce's  TahU$  of  ths 
MooTif  with  the  Tables  of  the  Moon^s  Parallax,  constructed  from  Walkeb's  and 
Adams'b  formulas,  and  arranged  as  a  Supplement  to  the  first  edition  of  Peibce's 
Tahiei  of  the  Moon. 

The  Semidiameter  of  the  Moon  at  the  Earth's  Mean  Distance  is  taken  to  be  -^ 
part  greater  than  that  given  by  Bubckhabdt,  although  that  given  by  Bubck- 
HJiEDX  is  probably  better  adapted  to  the  computation  of  eclipses   and  occulta- 

tions* 
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CONSTRUCTION    OF    THE    ALMANAC. 

Tho  Epbemeris  of  Mercury  has  been  constructed  from  the  theory  of  Le  Verrier, 
published  in  the  Additions  to  the  Cannaissanee  des  Temps  for  1848,  without  any 
alteration.  Tables  have  been  computed  from  Le  Veeriee^s  formulas  for  this 
purpose. 

The  Ephemens  of  Venus  has  been  derived  from  manuscript  Tables,  constructed 
from  LiNDSNAu^s  Tables,  in  a  form  similar  to  that  adopted  for  the  Lunar  Tables ; 
applying  Airt^s  Long  Equation  and  the  corrections  proceeding  from  the  discussion, 
by  the  method  of  Least  Squares,  of  Mr.  Httoh  Breen^s  results  contained  in  his  paper 
on  the  Corrections  of  Lindenatt^s  Elements  of  the  Orhit  of  Venus^  &c.,  published  in 
the  Memoirs  of  the  Royal  Astronomical  Society ^  Vol.  XVUL  ;  and  adopting  the  sec- 
ular variations  of  the  elements  from  Le  Verrier^s  Memoir  on  the  Determination  of 
the  Secular  Inequalities  of  the  Planets^  which  appeared  in  the  Connaissance  des 
Temps  for  the  year  1844.  The  following  are  the  corresponding  corrected  elements, 
and  annual  variations  for  Washington,  1855.0. 

L  =  289  51  53!5 

IT  =  129  32  59.6  +  49*57459  t. 

a  =    75  23  27.3  +  32.88424  /. 

i    =      3  23  34.6  +    0.04363  /. 

e  =     1410".6847—    0.11157  ^ 

n   =2106641.438 

a  =  0.7233323 
The  Ephemeris  of  Mars  is  derived  from  manuscript  Tables  constructed  from 
Lindenau's  Tables  in  the  same  manner  as  the  Tables  of  Venus.  Mr.  Hugh  Breen's 
results  contained  in  his  paper  On  the  Corrections  of  Lindenau's  Elements  of  Mars^ 
published  in  the  Memoirs  of  the  Royal  Astronomical  Society^  Vol.  XX.,  have  also 
been  discussed  and  applied ;  and  Le  Verrier^s  secular  variations  of  the  elements  are 
likewise  adopted.  The  following  are  the  corresponding  corrected  elements,  and 
secular  variations  for  Washington,  1855.0. 

L  =  320  13  33.71 

ir  =  333  23  17.80  H-  65!!99145  t. 

a  =    48  25  55.18  -h  27.68294  U 

t   =      1  51     2.20  —    0.02141  /. 

e  =     19238''.75     -h    0.18549/. 

n  =    689050.9023 

a  =        1.5236878 

The  Ephemeris  of  Jupiter  is  derived  from  manuscript  Tables  constructed  from 
Boitvard's  Tables,  with  such  changes  as  were  required  to  make  them  correspond 
more  nearly  to  the  formulas. 

The  Ephemeris  of  Saturn  is  also  derived  from  manuscript  Tables  constructed  from 
the  Tables  of  Bouvard,  with  changes  having  the  same  object  The  mass  of  Jupiter 
given  by  Bessel  has  been  adopted  and  used. 

Tl*''  •"«*'  =  1047.879±0.235  ^^^ ^'^  ■""*''  "^- 

The  following  corrections  of  the  elements  have  also  been  introduced  for  1863 :  — 
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APPENDIX, 


corr.  mean  long.  =  -f4''.9 

corr.  long,  of  node  =  — 143" .4 

corr.  inclination  =  — 5" .7. 

The  Ephemeris  of  Uranus  is  derived  from  the  elliptical  portion  of  Boitvard's 
Tables,  with  Le  Verrier's  corrections  and  perturbations  caused  by  Jupiter  and 
Saturn,  contained  in  his  Recherches  sur  les  Mouvemenls  de  la  PlanHe  Herschel  {dite 
Uranus)  y  published  in  the  Connaissance  des  Temps  for  1849,  and  also  Peirce's  cor- 
rections and  perturbations  arising  from  the  influence  of  Neptune, 

The  combined  corrections  of  the  elements  deduced  by  Peirce  for  January  1, 
1800,  are  as  follows  :  — 

corr.  mean  distance  =  -1-0.000942 
corr.  mean  motion    =  — 1.'^  13560 
corr,  eccentricity      =  — 0.0003626 
corr.  long,  of  per.     =  -h8252''.4 
corr.  long,  of  epoch  =  -4-2575."4. 

The  Ephemeris  of  Neptune  is  derived  from  Peirce^s  theory  and  Walkbr^s  orbit. 

The  eclipses  and  elongations  of  Jupiter^s  Satellites  are  computed  from  Damoisrad^s 
Tables. 

The  vertical  semidiameters  of  the  Planets  are  computed  from  the  following 
values:  — 

Log.  DM.  AuthoHty 


Tertfeal! 

Mercury  3.34 
Venus  8.546  ±,  0.086 
Mars  2.842  zb  0.057 
Jupiter  18.78  ±0.067 
Saturn  8.77  ±0.039 
Uranus    1.68    ±  0  3 


0.00 
0.00 
0.25 
0.70 
0.95 
1.30 


Lb  Vereier,  Theory  of  Mercury. 

Peirce,  from  the  Washington  Ob- 
servations of  1845  and  1846, 
made  with  the  mural  circle. 


To  correspond  to  the  apparent  semidiameters  observed  with  the  Washington  mumi 
circle,  all  the  semidiameters,  except  those  of  Mercury,  computed  from  these  values, 
must  be  increased  by  a  constant  quantity  =  0".57. 

The  apparent  elements  of  Satum^s  Rings  are  computed  from  Bessbl^s  data,  except 
those  for  Bond^s  dusky  ring. 

The  elements  of  the  eclipse  are  adapted  to  the  neat  and  simple  modilication  of 
Bessel^s  formulas,  suggested  by  T.  Henrt  Safford,  Jr. 

The  elements  adapted  to  Bessel's  formulas  are  given  for  all  occultations  of  star^ 
greater  than  those  of  the  sixth  magnitude 

The  Heliocentric  Coordinates  of  the  Planets  are  given  for  the  computation  of  per* 
turbations,  and  the  following  are  the  values  of  the  masses,  that  of  the  Sun  being 
unity:  — 


Mercury 
Venus 


4865751 

1 
390000 


Encre,  a.  JV.,  No.  443. 

Le  Verrier,  Thior,  de  Mere.^  p.  1 15w 
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CONSTRUCTION     OF    THE    ALMANAC. 


The  Earth 

Mars 

Jupiter 

Saturn 

Uranus 

Neptune 


354936 
1 

2680637 

1 


1047.879  ±  0.235 

1 
3501.6 

1_ 

24905 

1 
18780 


Le  Verrier,  ThSar,  de  Merc.^  p.  26. 
BuRCKUARDTy  Coitit.  dcs  TcmpSy  1816,  p.  343. 
Bessbl,  Die  Masse  des  Jupiter^  p.  64. 
Bessel,  Comptes  RendtiSy  1841. 
Lahont,  Mem.  Asi.  Soc.j  Vol.  XI.  p.  54. 
Peirce,  Am,  Ac,  Proc,^  Vol.  I.  p.  333. 


The  intervals  of  original  computation  have  in  all  cases  been  made  sufficiently 
small  to  authorize  the  use  of  the  differences  as  a  check  of  the  accuracy  of  the  work. 
The  results  have  also  been  tested,  in  various  portions,  by  means  of  duplicate  com- 
putations. The  proofs  from  the  electrotype  plates  have  been  thoroughly  examined  by 
an  independent  series  of  differences.  And  it  is  believed  that,  in  every  respect,  that 
system  has  been  adopted  in  which  accuracy  was  most  likely  to  be  secured. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  follow- 
mp  manner. 

The  Sun  has  been  computed  by  Mr.  Eastwood  ;  the  Ephemeris  of  the  Moon, 
by  Mr.  Ritnkle,  Mr.  Wright,  Mr.  Ferrel,  and  Mr.  Newcomb  ;  the  Moon  Cul- 
minations, by  Mr.  Loomis  ;  the  Moon-Culminating  Stars,  by  Mr.  Bartlett  5  and 
the  Lunar  Distances,  by  Mr.  Runkle,  Mr.  Wright,  Mr.  Ferrel,  Mr.  Newcomb, 
and  Mr.  Loomis.  Mercury  has  been  computed  by  Mr.  Bradford  and  Mr.  Bart- 
lett, Venus  by  Miss  Mitchell,  Mars  by  Mr.  Eastwood,  Jupiter  by  Professor 
Kendall,  Saturn  by  Professor  Van  Vleck,  Uranus  by  Mr.  Ferrel,  and  Neptune 
by  Professor  Kendall.  The  Fixed  Stars  and  the  Greneral  Constants  for  Reduction 
have  been  computed  by  Mr.  Sprague,  and  the  Occultations  by  Mr.  Downes.  The 
Eclipses  have  been  computed  and  the  Charts  projected  by  Mr.  Wright.  The 
Table  of  Greographical  Positions  of  the  Principal  Observatories  has  been  prepared 
by  Dr.  Gould. 


EQUATOR   TO    ECLIPTIC. 


TABLE  FOB  CHANGING  LATITUDE  AND  LONGITUDE  TO  BIGHT  ASCEN-     | 
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SION  AND  DECLINATION,  OB  THE  BEVEBSE. 

' 

k 

A 

o 

Dlff 

Log.  a 

DifT. 

6 

Log.b 

B 

Diff. 

k 

k 

'  8 

h.  m 
0     0 

0    OJO 

0.3981 

1 

9.6000 

1 

0.9173 

9.9696 

0    OJO 

26.0 

h.    m. 
12     0 

l& 

1 

0     4 

0    &4 

0.3980 

2 

9.5999 

3 

0.9174 

9.9626 

0  26.0 

26.1 

11  56 

179 

a 

0     8 

0  10.8 

0.3978 

3 

9.5997 

3 

0.9175 

9.9626 

0  52.1 

26.0 

11  52 

178 

3 

0  12 

0  16.2 

0.3975 

4 

9.5994 

5 

0.9176 

9.9627 

1  18.1 

25.9 

11  48 

177 

4 

0  16 

0  21.5 

0^971 

5 

9.5989 

6 

0.9178 

9.9627 

1  44.0 

25.9 

11  44 

176 

6 

0  20 

0  26.9 

0.3966 

7 

9.5983 

7 

0.9180 

9.9628 

2     9.9 

25.9 

U  40 

175 

6 

0  84 

0  32.2 

0.3959 

8 

9.5976 

9 

0.9183 

9.9630 

2  35.8 

25.8 

11  36 

174 

7 

0  28 

0  37.4 

03951 

9 

9.5967 

10 

C.9186 

9.9631 

3     1.6 

25.8 

11  32 

173 

8 

0  32 

0  42.6 

0.3943 

10 

9.5957 

11 

0.9190 

9.9633 

3  27.4 

25.6 

11  28 

178 

9 

0  36 

0  47.7 

0.3938 

13 

9.5946 

13 

0.9195 

9.9635 

3  53.0 

25.6 

11  84 

171 

10 

0  40 

0  52.8 

0.3980 

13 

9JS933 

14 

0.9200 

9.9638 

4  18.6 

854 

11  80 

170 

U 

044 

0  57.8 

0.3907 

13 

9.5919 

15 

0.9205 

9.9640 

4  44.0 

85.3 

11   16 

169 

IS 

0  48 

1     2.7 

0.3894 

15 

9.5904 

17 

0.9211 

9.9643 

5     9JS 

35.2 

11   13 

168 

13 

0  52 

1     7.5 

0.3879 

16 

9.5887 

18 

0.9217 

9.9646 

5  34.5 

85.1 

11     8 

167 

14 

0  56 

1  12.3 

0.3863 

17 

9.5869 

30 

0.9224 

9.9649 

6  59.6 

24.9 

11     4 

166 

15 

I     0 

1  17.0 

0.3846 

19 

9.5849 

31 

0.9231 

9.9652 

6  24.5 

24.8 

11     0 

165 

16 

1     4 

1  21.5 

0.3837 

20 

9.5898 

33 

0.9239 

9.9656 

6  49.3 

24.6 

10  56 

164 

17 

1     8 

1  25.9 

0.3807 

31 

9.5806 

34 

0.9847 

9.9660 

7  13.9 

24.4 

10  58 

163 

18 

1  12 

1  30.2 

0.3786 

33 

9.5783 

35 

0.9256 

9.9664 

7  38.3 

24.2 

10  48 

168 

19 

1  16 

1  34^ 

0.3764 

33 

9.5757 

37 

0.9265 

9.9668 

8    2.5 

24.0 

10  44 

161 

SO 

1  90 

1  38.5 

03741 

84 

9.5730 

89 

0.9274 

9.9673 

8  86.5 

23.9 

10  40 

160 

21 

1  24 

1  42.4 

0.3717 

86 

9.5701 

30 

0J284 

99677 

8  504 

23.6 

10  36 

159 

22 

1  28 

1  46.2 

0.3691 

87 

9.5671 

31 

0.9294 

9.9682 

9  140 

234 

10  38 

158 

33 

1  32 

1  49.9 

0.3664 

87 

9.5640 

33 

0.9304 

9.9687 

9  374 

23.2 

10  88 

157 

24 

1  36 

1  53.4 

0.3637 

39 

9.5607 

35 

0.9315 

9.9692 

10    0.6 

23.9 

10  84 

156 

25 

I  40 

1  56.7 

0.3608 

30 

9.5573 

36 

0.9326 

9.9697 

10  23.5 

837 

10  80 

155 

26 

1  44 

1  59.9 

0.3578 

31 

9.5536 

38 

0.9338 

9.97M 

10  46.2 

22.5 

10  16 

154 

27 

I  48 

2    2.9 

0.3547 

33 

9.5498 

39 

0.9350 

9.9708 

U     8.7 

22.2 

10  18 

153 

S8 

1  52 

2     5.8 

0.3515 

33 

9.5459 

41 

0.9362 

9.9714 

11  30.9 

21.9 

10    8 

158 

39 

I  56 

2    8.5 

0.3488 

34 

9J418 

43 

0.9374 

9.9719 

11  52.8 

21.7 

10    4 

151 

30 

2    0 

a  11.1 

0.3448 

35 

9.5376 

45 

0.9387 

9.9725 

12  14.5 

814 

10    0 

ISO 

31 

2    4 

2  13.5 

0.3413 

37 

9.5330 

46 

0.9400 

9.9731 

12  35.9 

21.1 

9  56 

149 

32 

a   8 

3  15.7 

0.3376 

38 

9.5884 

48 

0.9413 

9.9737 

12  57.0 

20.6 

9  53 

148 

33 

2  12 

8  17.7 

0.3338 

38 

9.5836 

51 

0.9426 

9.9743 

13  17.8 

20.6 

9  48 

147 

34 

a  16 

3  19.6 

0.3300 

39 

9.5185 

53 

0.9440 

9.9750 

13  38.4 

20.2 

9  44 

146 

33 

2  90 

3  31.3 

0.3861 

40 

9.5133 

54 

0.9453 

9.9756 

13  58.6 

20.0 

9  40 

145 

36 

S  24 

2  22.8 

0.3321 

41 

9.5079 

56 

0.9467 

9.9762 

14  18.6 

19.6 

9  36 

144 

37 

2  28 

3  34.1 

0.3180 

43 

9.5083 

58 

0.9481 

9.9768 

14  38.2 

19.3 

9  33 

143 

36 

2  32 

3  35.3 

0.3137 

44 

9.4965 

60 

0.9495 

9.9775 

14  57.5 

19.0 

9  38 

148 

39 

2  36 

3  36.3 

0.3093 

44 

9.4905 

63 

0.9509 

9.9781 

15  16.5 

18.6 

9  84 

141 

40 

2  40 

3  37.0 

0.3049 

45 

9.4843 

65 

0.9524 

9.9786 

15  35.1 

184 

9  80 

140 

41 

2  44 

3  37.6 

0.3004 

46 

9.4777 

67 

0.9538 

9.9794 

15  53.5 

18.0 

9  16 

139 

42 

2  48 

8  28.0 

0.2958 

47 

9.4710 

69 

0.9552 

9.9801 

16  11.5 

17.7 

9  18 

138 

43 

2  52 

2  28.2 

0.2911 

47 

9.4641 

78 

0.9566 

9.9807 

16  29.2 

17.3 

9     8 

137 

44 

8  56 

2  28.2 

0^2864 

49 

9.4569 

74 

0.9581 

9.9814 

16  46.5 

17.0 

9    4 

136 

45 

3    0 

8  38.1 

0.2815 

50 

9.4495 

78 

0.9595 

9.9820 

17    3.5 

16.7 

9    0 

135 

46 

3    4 

3  37.8 

0.2765 

50 

9.4417 

80 

0.9610 

9.9827 

17  20.2 

16.3 

8  56 

134 

47 

3    8 

3  87^ 

0^8715 

51 

9.4337 

83 

0.9625 

9.9834 

17  36.5 

15.9 

8  58 

133 

48 

3  12 

8  86.6 

0.2664 

53 

94355 

86 

0.9639 

9.9840 

17  52.4 

15.6 

8  48 

138 

49 

3  16 

3  35.8 

0.2612 

53 

9.4169 

89 

0.9653 

9.9847 

18    8.0 

15.3 

8  44 

131 

50 

3  20 

8  34.8 

0.2559 

54 

9.4080 

92 

0.9667 

9.9853 

16  83^ 

14.9 

8  40 

130 

51 

3  24 

3  33.6 

0.2505 

54 

9.3988 

95 

0.9661 

9.9859 

18  38.3 

145 

8  36 

129 

52 

3  28 

8  32.3 

0.2451 

55 

9.3893 

99 

0.9695 

9.9865 

18  52.7 

14.2 

8  33 

128 

'    53 

3  32 

3  30.7 

0.2396 

56 

9.3794 

102 

0.9709 

9.9872 

19     6.9 

13.8 

8  88 

127 

54 

3  36 

3  19.0 

0J340 

57 

9.3698 

106 

0.9722 

9.9878 

19  20.7 

134 

8  84 

186 

55 

1== 

3  40 

8  17.1 

0.2283 

57 

9.3586 

111 

0.9736 

9.9884 

19  34.1 

13.1 

8  80 

m| 
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TABLE  FOB  CHANGING  LATITUDE  AND  LONGITUDE  TO  RIGHT  ASCEN- 

SIGN  AND  DECLINATION,  OR  THE  REVERSE. 

k 

k 

A 

o 

Diff 

Log.  a 

DIff. 

b 

Log.6 

B 

Diflr. 

k 

k 

o 

h.  m. 

O      f 

O        1 

h.  m. 

o 

56 

3  44 

2  15.1 

0.2226 

58 

9.3475 

114 

0.9749 

9.9890 

19  47.2 

12.7 

8  16 

124 

57 

3  48 

2  13.0 

0.2168 

59 

9.3361 

119 

0.9762 

9.9895 

19  59.9 

12.3 

8  12 

123 

58 

3  52 

2  10.7 

0.2109 

59 

9.3242 

124 

0.9775 

9.9901 

20  12J2 

12.0 

8     8 

122 

59 

3  56 

2    8.2 

0.2050 

60 

9.3118 

129 

0.9788 

9.9907 

20  24.2 

11.6 

8    4 

121 

60 

4     0 

2     5.6 

0.1990 

60 

9.2989 

134 

0.9800 

9.9912 

20  35.8 

11^2 

8    0 

120 

61 

4    4 

2     2.8 

0.1930 

61 

9ii855 

139 

a9812 

9.9918 

20  47.0 

10.9 

7  56 

119 

62 

4     8 

1  59.9 

0.1896 

62 

9.2716 

146 

0.9824 

9.9923 

20  57.9 

10.4 

7  52 

118 

63 

4  12 

1  56.9 

0.1807 

62 

9Ji570 

152 

0.9836 

9.9928 

21     8.3 

10.1 

7  48 

117 

64 

4  16 

1  53.7 

0.1745 

63 

9.2418 

159 

0.9847 

9.9933 

21  18.4 

9.7 

7  44 

116 

65 

4  20 

1  50.4 

0.1682 

63 

9.2259 
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0.9858 

9.9938 

21  28.1 

9.4 

7  40 

115 

66 

4  24 

1  47.0 

0.1619 

64 

9.2093 

175 

0.9868 

9.9942 

21  37.5 

8.9 

7  86 

114 

67 

4  28 

1  43.5 

0.1555 

64 

9.1918 

183 

0.9878 

9.9947 

21  464 

8.6 

7  32 

113 

68 

4  32 

1  39.8 

0.1491 

64 

9.1735 

192 

0.9888 

9.9951 

21  55X) 

8.2 

7  28 

112 

69 

4  36 

1  36.1 

0.1427 

65 

9.1543 
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0.9898 

9.9955 

22    3J2 

7.9 

7  24 

111 

70 

4  40 

1  32.2 

0.1362 

66 

9.1340 
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0.9907 

9.9959 

22  11.1 

7.4 

7  20 

110 

71 

4  44 

1  28.2 

0.1296 

66 

9.1126 

227 

0.9916 

9.9963 

22  18.5 

7.1 

7  16 

109 

72 

4  48 

1  24J2 

0.1230 

66 

9.0899 

240 

0.9924 

9.9967 

22  25.6 

6.7 

7  12 

108 

73 

4  52 

1  20.0 

0.1164 

67 

9.0659 

256 

0.9932 

9.9970 

22  32.3 

6.3 

7     8 

107 

74 

4  56 

1  15.7 

0.1097 

67 

9.0403 
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2.6902 

2.6911 

2.6920 

2.6928 

2.6937 

2.6946 

2.6955 

2.6964 

2.6972 

2.6981 

20 

2.6990 

2.6998 

2.7007 

2.7016 

2.7024 

2.7033 

2.7042 

2.7050 

2.7059 

2.7067 

30 

2.7076 

2.7084 

2.7093 

2.7101 

2.7110 

2.7118 

2.7126 

2.7135 

2.7143 

2.7152 

40 

2.7160 

2.7168 

2.7177 

2.7185 

2.7193 

2.7202 

2.7210 

2.7218 

2.7226 

2.7235 

50 

2.7243 

2.7251 

2.7259 

2.7267 

2.7275 

2.7284 

2.7292 

2.7300 

2.7306 

2.7316 

0     9 

0 

2.7324 

2.7332 

2.7340 

2.7348 

2.7356 

2.7364 

2.7372 

2.7380 

2.7388 

2.7396 

10 

2.7404 

2.7412 

2.7419 

2.7427 

2.7435 

2.7443 

2.7451 

2.7459 

2.7466 

2.7474 

20 

2.7482 

2.7490 

2.7497 

2.7505 

2.7513 

2.7620 

2.7528 

2.7536 

2.7543 

2.7551 

30 

2.7559 

2.7566 

2.7574 

2.7582 

2.7589 

2.7597 

2.7604 

2.7612 

2.7619 

2.7627 

* 

40 

2.7634 

2.7642 

2.7649 

2.7657 

2.7664 

2.7672 

2.7679 

2.7686 

2.7694 

2.7701 

ILi 

60 

2.7709 

^^.7716 

2.7723 

2.7731 

2.7738 

2.7745 

2.7752 

2.7760 

2.7767 

2.7774 

10 


TABLE   I. 


,               LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

n 

0 

i 

5 

3 

4 

5 

6 

7 

^ 

9 

5".I(i« 

II 

2.7782 

2.7789 

2.7796 

2.7803 

2.7810 

2.7818 

2.7825 

2.7832 

2.7839 

2.7846 

10 

10 

2.7853 

2.7860 

2.7868 

2.7875 

2.7882 

2.7889 

2.7896 

2.7903 

2.7910 

2.7917 

10 

20 

27924 

2.7931 

2.7938 

2.7945 

2.7952 

2.7959 

2.7966 

2.7973 

2.7980 

2.7987 

10 

30 

2.7993 

2.8000 

2.8007 

2.8014 

2.8021 

2.8028 

2.8035 

2.8041 

2.8048 

2.8055 

10 

40 

2.8062 

2.8069 

2.8075 

2.8082 

2.8089 

2.8096 

2.8102 

2.8109 

2.8116 

2.8122 

10 

50 

2.8129 

2.8136 

2.8142 

2.8149 

2.8156 

2.8162 

2.8169 

2.8176 

2.8182 

2.8189 

0   11 

0 

2.8195 

2.8202 

2.8209 

2.8215 

2.8222 

2.8228 

2.8235 

2.8241 

2.8248 

2.8254 

11 

10 

2.8261 

2.8267 

2.8274 

28280 

2.8287 

?.8293 

2  8299 

2.8306 

2.8312 

2.8319 

11 

20 

2.8325 

2.8331 

2.8338 

2.8344 

2.8351 

2.8357 

2.8363 

2.8370 

2.8376 

2.8382 

11 

30 

2.8388 

2.8395 

2.8401 

2.8407 

2.84  r4 

2.8420 

2.8426 

2.8432 

2.8439 

2.8445 

11 

40 

2.8451 

2.8457 

2.8463 

2.8470 

2.8476 

2.8482 

2.8488 

2.8494 

2.8500 

2.8506 

11 

50 

2.8513 

2.8519 

2.8525 

2.8531 

2.8537 

28543 

2.8549 

2.8555 

2.8561 

2.8567 

0   12 

0 

2.8573 

2.8579 

2.8585 

2.8591 

2.8597 

2.8603 

2.8609 

2.8615 

2.8621 

2.8627 

12 

10 

2.8633 

2.8639 

2.8645 

2.8651 

2.8657 

2.8663 

2.8669 

2.8675 

2.8681 

2.8686 

12 

20 

2.8692 

2.8698 

2.8704 

2.8710 

2.8716 

2.8722 

2.8727 

2.8733 

2.8739 

2.8745 

12 

30 

2.8751 

2.8756 

2.8762 

2.8768 

2.8774 

2.8779 

2.8785 

2.8791 

2.8797 

2.8802 

12 

40 

2.8808 

2.8814 

2.8820 

2.8825 

2.8831 

2.8837 

2.8842 

2.8848 

2.8854 

2.8859 

12 

50 

2.8865 

2.8871 

2.8876 

2.8882 

2.8887 

2.8893 

2.8899 

2.8904 

2.8910 

2.8915 

0   13 

0 

2.8921 

2.8927 

2.8932 

2.8938 

2.8943 

2.8949 

2.8954 

2.8960 

2.8965 

2.8971 

13 

10 

2.8976 

2.8982 

2.8987 

2.8993 

2.8998 

2.9004 

2.9009 

2.9015 

2.9020 

2.9025 

13 

20 

2.9031 

2.9036 

2.9042 

2.9047 

2.9053 

2.9058 

29063 

2.9069 

2.9074 

2.9079 

13 

30 

2.9085 

2.9090 

2.9096 

2.9101 

2.9100 

2.9112 

2.9117 

2.9122 

2.9128 

2.9133 

13 

40 

2.9138 

2.9143 

2.9149 

2.9154 

2.9159 

2.9165 

2.9170 

2.9175 

2.9180 

2.9186 

13 

50 

2.9191 

2.9196 

2.9201 

2.9206 

2.9212 

2.9217 

2.9222 

2.9227 

2.9232 

2  9238 

0   14 

0 

2.9243 

2.9248 

2.9253 

2.9258 

2.9263 

2.9269 

2.9274 

2.^79 

2.9284 

2.9289 

14 

10 

2.9294 

2.9299 

2.9304 

2.9309 

2.9315 

2.9320 

2.9325 

2.9330 

2.9335 

2.9340 

14 

20 

2.9345 

2.9350 

2.9355 

2.9360 

2.9365 

2.9370 

2.9375 

2.9380 

29385 

2.9390 

14 

30 

2.9395 

2.9400 

2.9405 

2.9410 

2.9415 

2.9420 

2.9425 

2.9430 

2.9435 

2.9440 

14 

40 

2.9445 

2.94.50 

2.9455 

2.9460 

2.9465 

2.9469 

2,9474 

2.9479 

2.9484 

2.9489 

14 

50 

2.9494 

2.9499 

2.9504 

2.9509 

2.9513 

2.9518 

2.9523 

2.9528 

2.9533 

2.9538 

0   15 

0 

2.9542 

2.9547 

2.9552 

2.9557 

2.9562 

2.9566 

2.9571 

2.9576 

2.9581 

2.9586 

15 

le 

2.9590 

2.9595 

2.9600 

2.9605 

2.9609 

2.9614 

2.9619 

2.9624 

2.9628 

2.9633 

15 

20 

2.9638 

2.9643 

2.9647 

2.9652 

2.9657 

2.9661 

2.9666 

2.9671 

2.9675 

2.9680 

15 

30 

2.9685 

2.9689 

2.9694 

2.9699 

2.97a3 

2.9708 

2.9713 

2.9717 

2.9722 

2.9727 

15 

40 

2.9731 

2.9736 

2.9741 

2.9745 

2.9750 

29754 

2.9759 

2.9763 

2.9768 

2.9773 

15 

50 

2.9777 

2.9782 

2.9786 

2.9791 

2.9795 

2.9800 

2.9805 

2.9809 

2.9814 

2.9818 

0   16 

0 

2.9823 

2.9827 

2.9832 

2.9836 

2.9841 

2.9845 

2.9850 

2.9854 

2.9859 

2.9863 

16 

10 

2.9868 

2.9872 

2  9877 

2.9881 

2.9886 

2.9890 

2.9894 

2.9899 

2.9903 

2.9908 

16 

20 

2.9912 

2.9917 

2.9921 

2.9926 

2.9930 

2.9934 

2.9939 

2.9943 

2.9948 

8.9952 

16 

30 

2.9956 

2.9961 

2.9965 

2.9969 

8.9974 

2.9978 

2.9983 

2.9987 

2.9991 

2.9996 

16 

40 

3.0000 

3.0004 

3.0009 

3.0013 

3.0017 

3.0022 

3.0026 

3.0030 

3.0035 

3.0039 

16 

50 

3.0043 

3.0048 

3.0052 

3.0056 

3.0060 

3.0065 

3.0069 

3.0073 

3.0077 

3.0082 

0   17 

0 

3.0086 

3.0090 

3.0095 

3.0099 

3.0103 

3.0107 

3.0111 

3.0116 

3.0120 

3.0124 

17 

10 

3.0128 

3.0133 

3.0137 

3.0141 

3.0145 

3.0149 

3.0154 

3.0158 

3.0162 

3.0166 

17 

20 

3.0170 

3.0175 

3.0179 

3.0183 

3.0187 

3.0191 

3.0195 

3.0199 

3.0204 

8.0208 

17 

30 

3.0212 

3.0216 

3.0220 

3.0224 

3.0228 

3.0233 

3.0237 

3.0241 

3.0245 

3.0249 

17 

40 

3.02.W 

3.0257 

3.0261 

3.0265 

3.0269 

3.0273 

3.0278 

3.0282 

3.0286 

3.0290 

17 

50 

3.0294 

3.0298 

3.0302 

3.0306 

3.0310 

3.0314 

3.0318 

3.0322 

3.0326 

3.0330 

0   18 

0 

3.0334 

3.0338 

3.0342 

3.0346 

3.0350 

3.0354 

3.0358 

3.0362 

3.0366 

3.0370 

18 

10 

3.0374 

3.0378 

3.0382 

3.0386 

3.0390 

3.0394 

3  0398 

3.0402 

3.0406 

3.0410 

18 

20 

3.0414 

3.0418 

3.0422 

3.0426 

3.0430 

3.0434 

3.0438 

3.0441 

3.0445 

3.0449 

18 

30 

3.0453 

3.0457 

3.0461 

3.0465 

3.0469 

3.0473 

3.0477 

3.0481 

3.0484 

3.0488 

18 

40 

3.0492 

3.0496 

3.0500 

3.0504 

3.0508 

3.0512 

3.0515 

3.0519 

3.0523 

3.0527 

18 

50 

3.0531 

3.0535 

3.0538 

3.0542 

3.0546 

3.0550 

3.0554 

3  0558 

3.0561 

3.0565 

0   19 

0 

3.0569 

3.0573 

3.0577 

3.0580 

3.0584 

3.0588 

3.0592 

3.0596 

3.0599 

3.0603 

19 

10 

3.0607 

3.061 1 

3.0615 

3.0618 

3.0622 

3.0626 

3.0630 

3.0633 

3.0637 

3.0641 

19 

20 

3.0645 

3.0648 

3.0652 

3.0656 

3.0660 

3.0663 

3.0667 

3.0671 

3.0674 

3.0678 

19 

SO 

3.0682 

3.0686 

3.0689 

3.0693 

3.0697 

3.0700 

3.0704 

3.0708 

3.0711 

3.0715 

19 

40 

3.0719 

3.0722 

3.0726 

3.0730 

3.0734 

3.0737 

3.0741 

3.0745 

3.0748 

3.0752 

19 

50 

3.0755 

3.0759 

3.0763 

3.0766 

3.0770 

3.0774 

3.0777 

3.0781 

3.0785 

3.0788 

11 


TABLE    I. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

d 

i 

i 

d 

i 

5 

6 

N 

7 

8 

• 

9 

O.         1         « 

Oh.2o'n.  0'- 

3.0792 

3.0795 

3.0799 

3.0803 

3.0806 

3.0810 

3.0813 

3.0817 

3.0821 

8.0824 

20 

10 

3.0828 

3.0831 

3.0835 

3.0839 

3.0842 

SX)846 

3.0849 

3.0853 

3.0856 

3X)860 

20 

20 

3.0864 

3.0867 

3X)871 

8.0874 

8.0878 

3.0881 

3.0885 

3.0888 

8.0892 

3.0896 

20 

30 

3.0899 

3.0903 

3.0906 

3.0910 

3.0913 

3.0917 

SJ092O 

8X)924 

3.0927 

3.0931 

20 

40 

3.0934 

3.0938 

3.0941 

3X)945 

3.0948 

3.0952 

3.0955 

3X)959 

3.0962 

3.0966 

20 

50 

3.0969 

3.0973 

3.0976 

3.0980 

3.0983 

3.0986 

3.0990 

3J0993 

3X)997 

3.1000 

0  21 

0 

3.1004 

3.1007 

3.1011 

3.1014 

3.1017 

3.1021 

8.1024 

3.1028 

3.1031 

31035 

21 

10 

3.1038 

3.1041 

31045 

3.1048 

3.1052 

3.1055 

3.1059 

3.1062 

3.1065 

3.1069 

21 

20 

3.1072 

3.1075 

5.1079 

3.1082 

3.1086 

3.1089 

3.1092 

3.1096 

3.1099 

3.1103 

21 

30 

3.U06 

3.1109 

3.1113 

3.1116 

3.1119 

3.1123 

3.1126 

3.1129 

3.1133 

3.1136 

21 

40 

3.1139 

3.1143 

3.1146 

3.1149 

3.1153 

3.1156 

3.1159 

3.1163 

3.1166 

3.1169 

21 

50 

3.1173 

3.1176 

3.1179 

31183 

3.1186 

3.1189 

3.1193 

3.1196 

3.1199 

3.1202 

0  22 

0 

3.1206 

3.1209 

3.1212 

3.1216 

3.1219 

8.1222 

3.1225 

3.1229 

3.12.32 

3.1235 

22 

10 

3.1239 

3.1242 

3.1245 

3.1248 

3.1252 

3.1255 

3.12.58 

3.1261 

3.1265 

31268 

22 

20 

3.1271 

3.1274 

3.1278 

3.1281 

3.1284 

3.1287 

3.1290 

3.1294 

3.1297 

3.1300 

22 

30 

3.1303 

3.1307 

3.1310 

3.1313 

3.1316 

3.1319 

3.1323 

3.1326 

3.1329 

3.1332 

22 

40 

3.1335 

3.1339 

3.1342 

3.1345 

3.1348 

3.1351 

3.1355 

3.1358 

3.1361 

3.1364 

22 

50 

3.1367 

3.1370 

3.1374 

3.1377 

3.1880 

3.1383 

3.1386 

8.1389 

3.1392 

3.1396 

0  23 

0 

3.1399 

8.1402 

3.1405 

3.1408 

3.1411 

3.1414 

3.1418 

31421 

3.1424 

3.1427 

23 

10 

3.1430 

3.1433 

3.1436 

3.1440 

31443 

3.1446 

3.1449 

3.1452 

3.1455 

3.1458 

23 

20 

3.1461 

3.1464 

3.1467 

3.1471 

3.1474 

3.1477 

3.1480 

3.1483 

3.1486 

3.1489 

23 

30 

3.1492 

8.1495 

3.1498 

3.1501 

8.1504 

3.1508 

3.1511 

3.1514 

3.1517 

3.1520 

23 

40 

3.1523 

3.1526 

3.1529 

3.1532 

3.1535 

3.1538 

3.1541 

3.1544 

3.1547 

3.1550 

23 

50 

3.1553 

3.1556 

3.1559 

3.1562 

3.1565 

3.1569 

3.1572 

3.1575 

3.1578 

3.1581 

0  24 

0 

3.1584 

3.1587 

3.1590 

3.1593 

3.1596 

3.1599 

3.1602 

3.1605 

3.1608 

3.1611 

24 

10 

3.1614 

3.1617 

3.1620 

3.1623 

3.1626 

3.1629 

3.1632 

3.16.35 

3.1638 

3.164: 

24 

20 

3.1644 

3.1647 

3.1649 

3.1652 

3.1655 

3.1658 

3.1661 

3.1664 

3.1667 

3.1670 

24 

30 

3.1673 

3.1676 

3.1679 

3.1682 

3.1685 

3.1688 

8.1691 

3.1694 

8.1697 

3.1700 

24 

40 

3.1703 

3.1706 

3.1708 

3.1711 

3.1714 

31717 

8.1720 

8.1723 

3.1726 

3.1729 

24 

50 

3.1732 

3.1735 

3.1738 

3.1741 

3.1744 

3.1746 

3.1749 

3.1752 

3.1755 

3.1758 

0  25 

0 

3.1761 

8.1764 

3.1767 

3.1770 

3.1772 

8.1775 

3.1778 

3.1781 

3.1784 

3.1787 

25 

10 

3.1790 

8.1793 

3.1796 

3.1798 

3.1801 

3.1804 

3.1807 

3.1810 

3.1813 

3.1816 

25 

20 

3.1818 

3.1821 

3.1824 

3.1827 

8.1830 

3.1833 

3.1836 

3.1838 

3.1841 

3.1844 

25 

30 

3.1847 

3.1850 

3.1853 

3.1855 

3.1858 

3.1861 

3.1864 

3.1867 

3.1870 

3.1872 

25 

40 

3.1875 

3.1878 

3.1881 

3.1884 

3.1886 

3.1889 

3.1892 

3.1895 

3.1898 

8.1901 

25 

50 

3.1903 

3.1906 

3.1909 

3.1912 

3.1915 

3.1917 

3.1920 

3.1923 

3.1926 

3.1928 

0  26 

•  0 

3.1931 

3.1934 

3.1937 

3.1940 

3.1942 

3.1945 

3.1948 

3.1951 

3.1953 

8.1956 

26 

10 

3.1959 

3.1 9G2 

3.1965 

3.1967 

3.1970 

3.1973 

3.1976 

3.1978 

3.1981 

3.1984 

26 

20 

3.1987 

3.1989 

3.1992 

3.1995 

3.1998 

3.2000 

3.2003 

3.2006 

3.2009 

3.2011 

26 

30 

3.2014 

3.2017 

3.2019 

8.2022 

3.2025 

3.2028 

3.2030 

3.2033 

3.2036 

3.2038 

26 

40 

3.2041 

3.2044 

3.2047 

3.2049 

3.2052 

3.2055 

3.2057 

8.2060 

3.2063 

3.2066 

26 

50 

3.2068 

3.2071 

3.2074 

3.2076 

3.2079 

3.2082 

3.2084 

3.2087 

3.2090 

3.2092 

0  27 

0 

3.2095 

3.2098 

3.2101 

8.2103 

8.2106 

3.2109 

3.2111 

3.2114 

3.2117 

3.2119 

27 

10 

3.2122 

3.2125 

3.2127 

3.2130 

3.2133 

3.2135 

3.2138 

3.2140 

3.2143 

3.2146 

27 

20 

3.2148 

3.2151 

3.2154 

3.2156 

3.2159 

3.2162 

3.2164 

3.2167 

3.2170 

3.2172 

27 

30 

3.2175 

3.2177 

3.2180 

3.2183 

3.2185 

3.2188 

3.2191 

3.2193 

3.2196 

3.2198 

27 

40 

3.2201 

3.2204 

3.2206 

3.2209 

3.2212 

3.2214 

3.2217 

3.2219 

3.2222 

3.2225 

27 

50 

3.2227 

3.2230 

3.2232 

3.2235 

3.2238 

3.2240 

3.2243 

3.2245 

3.2248 

3.2250 

0  28 

0 

3.2253 

3.2256 

3.2258 

3.2261 

3.2263 

3.2266 

3.2269 

3.2271 

3.2274 

3.2276 

28 

10 

3.2279 

3.2281 

3.2284 

3.2287 

3.2289 

3.2292 

3.2294 

3.2297 

3.2299 

8.2302 

28 

20 

3.2304 

8.2307 

3.2310 

3.2312 

3.2315 

3.2317 

3.2320 

3.2322 

3^8325 

3J2327 

28 

30 

3.2330 

3.2333 

3.2335 

3.2338 

3.2340 

3.2343 

8.2345 

3.2348 

3.2350 

3.2353 

28 

40 

3.2355 

3.2358 

3.2360 

3.2363 

3.2365 

3.2368 

3.2370 

3.2373 

3.2375 

3.2378 

28 

50 

3.2380 

3.2383 

3.2385 

3.2388 

3.2390 

3.2393 

3.2395 

3.2398 

3.2400 

3.2403 

0  29 

0 

3.2405 

3.2408 

3.2410 

3.2413 

3.2415 

3.2418 

8.2420 

8^23 

3.2425 

8.2428 

29 

10 

3.2430 

3.2433 

3.2435 

3.2438 

3.2440 

3.2443 

3.2445 

3.2448 

3.2450 

3.2453 

29 

20 

3.2455 

3.2458 

3.2460 

3.2468 

3.2465 

3.2467 

3.2470 

3.2472 

3.2475 

8.2477 

29 

30 

3.2480 

3.2482 

3.2485 

8.2487 

8.2490 

3.2492 

3.2494 

3.2497 

3.2499 

3.2502 

29 

40 

3.2504 

3.2507 

3.2509 

3.2512 

3.2514 

3.2516 

3.2519 

3.2521 

3.2524 

3^:526 

29 

50 

3.2529 

3.2531 

3.2533 

3.2536 

i  3.2538 

3.2541 

3.2543 

3.2.VI5 

3.2548 

3.2550 

12 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

d 

i 

5 

d 

i 

5 

^ 

•f 

^ 

9 

Sb.8(i«-S- 

3^553 

8.2555 

8.2558 

3i»60 

3^568 

3.2565 

8.2567 

8.2570 

3.2572 

3.2574 

30 

to 

8^577 

8.2579 

8.2582 

3.2584 

3.2586 

8.2589 

3.2591 

3.2594 

3.2596 

3.2598 

80 

20 

8J601 

8.2603 

3.2605 

3.2608 

3.2610 

3.2613 

3.2615 

8  2617 

8i2620 

8.2622 

30 

30 

8.2625 

8.2627 

3.2629 

8.2632 

3.2634 

3.2636 

a2689 

3.2641 

8.2643 

8.2646 

30 

40 

3.2648 

3.2651 

8.2658 

3.2655 

3.2658 

3.2660 

3.2662 

3.2665 

8.2667 

3.2669 

30 

50 

8.2672 

8.2674 

3.2676 

3.2679 

8.2681 

3.2683 

8.2686 

8.2688 

8.2690 

3.2693 

0  31 

0 

3.2695 

3.2697 

3.2700 

8.2702 

3.2704 

32707 

8.2709 

3.2711 

3.2714 

8.2716 

31 

10 

8.2718 

3.2721 

3.2723 

3.2725 

3.2728 

3.2730 

3.2732 

3.2735 

3.2737 

3.2739 

31 

20 

8.2742 

8.2744 

3.2746 

3.2749 

3.2751 

3.2753 

3.2755 

3.2758 

3.2760 

8.2762 

31 

30 

8.2765 

8.2767 

8.2769 

3.2772 

3.2774 

3.2776 

3.2778 

8.2781 

3.2783 

3.2785 

31 

40 

3.2788 

3.2790 

3.2792 

3.2794 

3.2797 

8.2799 

3.2801 

8.2804 

3.2806 

3.2808 

31 

50 

3.2810 

8.2813 

8.2815 

8.2817 

3.2819 

3.2822 

8.2824 

3.2826 

3.2828 

3.2831 

0  32 

0 

8.2838 

3.2835 

3.2838 

3.2840 

3.2842 

3.2844 

3.2847 

3.2849 

3.2851 

3.2853 

33 

10 

3.2856 

3.2858 

3.2860 

3.2862 

3.2865 

8.2867 

3.2869 

3.2871 

3.2874 

3.2876 

32 

20 

3.2878 

3.2880 

3.2882 

3.2885 

3.2887 

3.2889 

3.2891 

8.2894 

3.2896 

8.2898 

32 

30 

3.2900 

8.2903 

3.2905 

8.2907 

3.2909 

3.2911 

3.2914 

3.2916 

3.2918 

3.2920 

32 

40 

3.2923 

3.2925 

3.2927 

3.2929 

3.2931 

3.2934 

3^936 

3.2938 

8iJ940 

3.2942 

32 

50 

3.2945 

3.2947 

3.2949 

3.2951 

3.2953 

3.2956 

3.2958 

3.2960 

3.2962 

3.2964 

0  33 

0 

3iJ967 

3.2969 

8.2971 

3.2973 

3.2975 

3.2978 

3.2980 

3.2982 

8.2984 

3.2986 

33 

10 

3.2989 

3.2991 

3.2993 

3.2995 

3.2997 

8.2999 

3.3002 

8.3004 

3.3006 

8.3008 

33 

20 

3.3010 

8.3012 

3.3015 

8.8017 

3.3019 

8.3021 

3.3023 

8.3025 

3.3028 

3.3030 

33 

30 

3.3032 

3.3034 

3.3036 

8.3038 

3.3041 

3.3043 

8.3045 

8.3047 

3.3049 

8.3051 

32 

40 

8.3054 

3.3056 

3.3058 

3.3060 

3.3062 

3.30^ 

8.3066 

8.3069 

3.3071 

3.3073 

S3 

50 

3.3075 

33077 

3.3079 

3.30S1 

3.3084 

^.3086 

3.3088 

3.3090 

3.3092 

8.3094 

0  34 

0 

3.3096 

3.3098 

3.3101 

3.3103 

8.3105 

3.3107 

3.3109 

8.3111 

3.3113 

3.3115 

34 

10 

3.3118 

3.3120 

3.3122 

3.3124 

3.3126 

8.3128 

3.3130 

3.3132 

3.3134 

8.3137 

34 

20 

3.3139 

3.3141 

3.3143 

3.3145 

3.3147 

3.3149 

3.3151 

3.3153 

3.3156 

83158 

34 

30 

3JJ160 

3J3162 

3.3164 

3.3166 

3.3168 

8.3170 

3.3172 

3.3174 

3.3176 

3.3179 

34 

40 

3.3181 

3.3183 

3J3185 

3.3187 

3.3189 

3.3191 

3.3193 

8.3195 

3.3197 

3.3199 

34 

50 

3.3201 

3.3204 

8J3206 

3.3208 

3.3210 

3.3212 

8.3214 

3.3216 

8.3218 

3.3220 

0  35 

0 

3.3222 

3.3224 

3.3226 

3.3228 

3.3230 

3.3233 

3.3235 

3.3237 

3.3239 

8.3241 

35 

10 

3.3243 

3.3245 

3.3247 

3.3249 

3.3251 

8J3253 

3.3255 

3.3257 

3.3259 

8.3261 

35 

20 

3.3263 

3.3265 

3.3267 

3.3269 

3.3272 

3.3274 

3.3276 

8.3278 

3.3280 

3.3282 

35 

30 

3.3284 

3.3286 

3.3288 

3.3290 

3.3292 

3.3294 

3.3296 

3.3298 

3.3300 

3.3302 

35 

40 

3.3304 

3.3306 

3.3308 

3.3310 

3.3312 

3.3314 

3.3316 

3.3318 

3.3320 

3.3322 

35 

50 

3.3324 

3.3326 

3.3328 

3.3330 

3.3332 

8.3334 

8.3336 

3.3339 

83341 

8.3343 

0  36 

0 

3.3345 

3.3347 

3.3349 

3.3351 

3.3353 

3.3355 

3.3357 

8.3359 

3-3361 

3.3363 

36 

10 

3.3365 

3.3367 

3.3369 

3.3371 

3.3373 

3.3375 

3.3377 

3.3379 

3.3381 

3.3383 

36 

20 

3.3385 

3.3387 

3.3389 

3.3391 

3.3393 

3.3395 

3.3397 

3.3398 

3.3400 

8.3402 

36 

30 

3.3404 

3.3406 

3.3408 

3.3410 

3.3412 

3.3414 

3.3416 

3.3418 

3.3420 

3.3422 

36 

40 

3.3424 

3.3426 

3.3428 

3.3430 

3.3432 

3.3434 

3.3436 

3.3438 

3.3440 

3.3442 

36 

50 

3U5444 

3.3446 

3.3448 

3.3450 

3.3452 

3.3454 

3.3456 

3.3458 

3.3460 

3.3462 

0  37 

0 

3^64 

3.3465 

3.3467 

3.3469 

3.3471 

3.3473 

3.3475 

3AI77 

3.3479 

3.3481 

37 

10 

3.3483 

3.3485 

3.3487 

3.3489 

3.3491 

8.3493 

3.3495 

3.3497 

3.3499 

3.3.501 

37 

20 

3^502 

3.3504 

3.3506 

3.3508 

3.3510 

3.3512 

3.3514 

3.3516 

8.3518 

3.3520 

37 

80 

3.3522 

3  3524 

3.3526 

3.3528 

3.3530 

3.3531 

3.3533 

3.3535 

8.3537 

3.3539 

37 

40 

3.3541 

3.3543 

3.3.545 

3.3547 

3.3549 

3.3551 

3.3553 

3.3555 

3.3556 

3.3558 

37 

50 

3.3560 

3  3562 

3.3564 

3.3566 

3.3568 

3.3570 

3.3572 

3.3574 

3.3576 

3.3577 

0  38 

0 

3.3579 

3.3.581 

3.3583 

3.3585 

3.3587 

3.3589 

3.3591 

3.3593 

3.3595 

3.3596 

38 

10 

3J3598 

3.3600 

3J3602 

3.3604 

3.3606 

3.3608 

3.3610 

3.3612 

3.3614 

3.3615 

38 

20 

8.3617 

3.3619 

3.3621 

3.3623 

3.3625 

3.3627 

3.3629 

3.3630 

3.3632 

8.3634 

38 

80 

8.3636 

3.3638 

3.3640 

3.3642 

3.3644 

3J3646 

3.3647 

3.3649 

3.3651 

8.3653 

38 

40 

3.3655 

3J3657 

3.3659 

3.3660 

3.3662 

3.3664 

3.3666 

3.3668 

3.3670 

3.3672 

38 

50 

3.3674 

3.3675 

3-3677 

3.3679 

3.3681 

3.3683 

8.3685 

3.3687 

3.3688 

3.3690 

0  39 

0 

3.8692 

3.3694 

3.3696 

3.3698 

3.3700 

3.3701 

3.3703 

3.3705 

3.3707 

3.3709 

39 

10 

3.3711 

3.3713 

3.3714 

3.3716 

3.3718 

3.3720 

3.3722 

3-3724 

3.3725 

3.3727 

89 

20 

3.3729 

3.3731 

3.3733 

3.3735 

3.3736 

3.3738 

3.3740 

3.3742 

3.3744 

3.3746 

39 

30 

3.3747 

3.3749 

3.3751 

3.3753 

3.3755 

3.3757 

3.3758 

3.3760 

3.3762 

3.3764 

89 

40 

8.3766 

3.3768 

3.3769 

3.3771 

3.3773 

8.3775 

3.3777 

3.3779 

3.3780 

3JJ782 

89 

50 

3.3784 

8.3786 

3.3788 

3.3789 

3.3791 

3.3793 

3.3795 

3.3797 

3.3798 

3.3800 

13 
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• 

LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

N 

0 

i 

i 

i 

0 

4 

5 

4 

7 

8' 

9 

0*>-40«>-  0«- 

3^802 

3.3804 

3.3806 

3.3808 

3.3809 

3.3811 

3.3818 

33815 

8.3817 

SJ38\B 

40 

10 

3.3820 

3.3822 

3.3824 

3.3826 

3.3827 

3.3829 

8.3831 

3.3833 

3.3835 

3.3836 

40 

20 

3.3838 

3.3840 

8.3842 

3.3844 

3J3845 

3.3847 

3.3849 

3.3851 

3U3852 

8.3854 

40 

30 

3^856 

3.3858 

3.3860 

3.3861 

3.3863 

3U3865 

3.3867 

3.3869 

30)870 

8.3872 

40 

40 

3-3874 

3.3876 

3.3877 

3.3879 

3.3881 

3.3883 

3.3885 

3.3886 

3.3888 

3.3890 

40 

50 

3;3892 

3.3893 

3.3895 

3.3897 

3.3899 

3.3901 

3.3902 

3.3904 

3UJ906 

3.3908 

-   41 

0 

3.3909 

3.3911 

3.3913 

8J3915 

3.3916 

3.3918 

3.3920 

8.3922 

3.3923 

3.3925 

41 

10 

3^927 

3.3929 

3.3930 

3.3932 

3.3934 

3.3936 

3.3938 

3.3939 

3.3941 

3.3943 

41 

20 

3.3945 

8.3946 

8.3948 

8.3950 

33952 

3.3953 

3.3955 

8.3957 

3.3959 

3J)960 

41 

30 

3.3962 

3.3964 

8.3965 

3.3967 

3.3969 

3.3971 

8.3972 

3.3974 

3.3976 

3.3978 

41 

40 

33979 

3.3981 

3.3983 

3.3985 

3.3986 

3.3988 

3.3990 

3.3992 

8.3993 

3.3995 

41 

50 

3.3997 

3.3998 

3.4000 

8.4002 

3.4004 

3.4005 

3.4007 

3.4009 

8.4011 

34012 

0  42 

0 

3.4014 

3.4016 

3.4017 

3.4019 

3.4021 

3.4023 

3.4024 

8.4026 

84028 

34029 

42 

10 

3.4031 

3.4033 

3.4035 

3.4086 

3.4038 

3.4040 

3.4041 

34043 

3.4045 

8.4047 

42 

20 

8.4048 

3.4050 

3v4052 

8.4053 

3.4055 

3.4057 

3.4059 

34060 

84062 

34064 

42 

30 

3.4065 

3.4067 

3.4069 

3.4071 

3.4072 

3.4074 

3.4076 

8.4077 

8.4079 

34081 

42 

40 

3.4082 

3.4084 

3>I086 

3.4087 

3.4089 

3.4091 

84093 

3.4094 

84096 

34098 

42 

50 

3.4099 

3.4101 

3.4103 

3.4104 

3.4106 

3.4108 

34109 

34111 

84113 

34115 

0  43 

0 

3.4116 

3.4118 

3.4120 

3.4121 

3.4123 

3.4125 

34186 

34128 

84130 

34131 

43 

10 

3.4133 

3.4135 

3.4136 

8.4138 

3.4140 

3.4141 

34143 

34145 

34146 

34148 

43 

20 

3.4150 

3.4151 

3.4153 

3.4155 

3.4156 

3.4158 

34160 

34161 

34163 

34165 

43 

30 

3.4166 

3.4168 

3.4170 

3.4171 

3.4173 

3.4175 

34176 

34178 

34180 

34181 

43 

40 

34183 

3.4185 

3.4186 

3.4188 

3.4190 

8.4191 

84198 

34195 

34196 

34198 

43 

50 

3.4200 

3.4201 

3.4203 

3.4205 

3.4206 

3.4208 

3.4209 

3.4211 

34213 

34214 

0  44 

0 

3.4216 

3.4218 

3.4219 

3.4221 

3.4223 

34224 

34226 

34228 

34229 

3.4231 

44 

10 

3.4232 

3.4234 

3.4236 

3.4237 

3.4239 

3.4241 

84242 

34244 

34246 

34247 

44 

20 

3.4249 

3.4250 

3.4252 

3.4254 

3.4255 

3.4257 

34259 

34260 

34262 

34263 

44. 

30 

3.4265 

3.4267 

3.4268 

8.4270 

3.4272 

3.4273 

34275 

3.4276 

34278 

34280 

44 

40 

3.4281 

3.4283 

3.4285 

3.4286 

3.4288 

3.4289 

34291 

34293 

34294 

34296 

44 

50 

3.4298 

3.4299 

3.4301 

8.4302 

3.4304 

8.4306 

3.4307 

3.4309 

84310 

3431S 

0  45 

0 

3.4314 

3.4315 

3.4317 

3.4318 

3.4320 

8.4322 

3  4323 

3.4325 

34326 

3.4328 

45 

10 

8.4330 

3.4331 

3.4333 

3.4334 

3.4336 

3.4338 

3.4339 

3.4341 

3.4342 

34844 

45 

20 

3.4346 

3.4347 

3.4349 

3.4350 

3.4352 

8.4354 

3.4355 

3.4357 

3.4358 

3.4360 

45 

30 

3.4362 

3.4363 

3.4365 

3.4366 

3.4368 

34370 

3.4371 

34373 

8.4374 

3.4376 

45 

40 

3.4378 

3.4379 

3.4381 

3.4382 

3.4384 

3.4385 

3.4387 

3  4389 

8.4390 

34392 

45 

50 

3.4393 

3.4395 

8.4396 

3.4398 

3.4400 

8.4401 

3.4403 

34404 

3.4406 

34408 

0  46 

0 

3.4409 

3.4411 

3.4412 

3.4414 

3.4415 

3.4417 

3.4419 

3.4420 

3.4422 

34423 

46 

10 

3.4425 

3.4426 

3.4428 

3.4429 

3.4431 

34433 

34434 

34436 

34437 

34439 

46 

20 

3.4440 

3.4442 

3.4444 

3.4445 

3.4447 

3.4448 

3.4450 

3.4451 

34453 

3.4454 

46 

30 

3.4456 

3.4458 

3.4459 

3.4461 

3.4462 

34464 

3.4465 

3.4467 

3.4468 

84470 

46 

40 

3.4472 

3.4473 

3.4475 

3.4476 

3.4478 

34479 

8.4481 

34482 

34484 

3.4486 

46 

50 

3.4487 

3.4489 

3.4490 

3.4492 

3.4493 

34495 

3.4496 

34498 

3.4499 

34501 

0  47 

0 

3.4502 

3.4.504 

3.4506 

3.4507 

3.4509 

3.4510 

3.4512 

8.4513 

34515 

34516 

47 

10 

3.4518 

3.4519 

8.4521 

3.4522 

3.4524 

34526 

34527 

34529 

34.530 

34532 

47 

20 

3.4533 

3.4535 

3.4536 

3.4538 

3.4.539 

34541 

34542 

34544 

34545 

34547 

47 

30 

3.4548 

3.4550 

3.4551 

3.4.W3 

3.4555 

34556 

34558 

34559 

3.4561 

34562 

47 

40 

3.4564 

3.4565 

3.4567 

3.4568 

3.4570 

34571 

34573 

34574 

3.4576 

34577 

47 

50 

3.4579 

8.4580 

3.4582 

8.4583 

3.4585 

34586 

34588 

34589 

3.4591 

34592 

0  48 

0 

3  4594 

3.4595 

3.4597 

3.4598 

3.4600 

34601 

34603 

34604 

34606 

3.4607 

48 

10 

3.4609 

3.4610 

3.4612 

3.4613 

3.4615 

34616 

3.4618 

3.4619 

34621 

34622 

48 

20 

3.4624 

3.4625 

3.4627 

3.4628 

3.4630 

34631 

34633 

34634 

34636 

34637 

48 

30 

3.4639 

3.4640 

3.4642 

3.4643 

3.4645 

34646 

34648 

34649 

34651 

34652 

48 

40 

3.4654 

3.4655 

3.4657 

3.4658 

3.4660 

34661 

34663 

34664 

34666 

34667 

48 

50 

3.4669 

34670 

3.4672 

3.4673 

3.4675 

34676 

34678 

34679 

34681 

3.4682 

0  49 

0 

3.4683 

3.4685 

3.4686 

3.4688 

3.4689 

34691 

34692 

34694 

34695 

34697 

49 

10 

3.4698 

3.4700 

3.4701 

3.4703 

3.4704 

34706 

34707 

34709 

34710 

34711 

49 

20 

3.4713 

3.4714 

3.4716 

3.4717 

8.4719 

34720 

34722 

34723 

34725 

84726 

49 

30 

3.4728 

3.4729 

3.4730 

3.4732 

3  4733 

34735 

34736 

34738 

34739 

34741 

49 

40 

3.4742 

3.4744 

3.4745 

3.4747 

34748 

34749 

34751 

34752 

34754 

34755 

U^ 

50 

3.4757 

3.4758 

3.4760 

3.4761 

3.4763 

3  4764 

34765 

34767 

34768 

_^7T0j 
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Awu 

0 

i 

5 

d 

4 

5 

6 

u 

7 

^ 

9 

O'^-SO'"-  o*- 

3.4771 

3.4773 

3.4774 

34776 

34777 

34778 

34780 

34781 

34783 

34784 

50 

10 

3.4786 

3.4787 

3.4789 

8.4790 

84791 

34793 

34794 

3.4796 

84797 

34799 

50 

20 

3.4800 

3.4802 

3.4803 

8.4804 

34806 

84807 

34809 

34810 

3.4812 

3.4813 

60 

30 

3.4814 

3.4816 

3.4817 

3.4819 

34820 

34822 

34823 

34824 

8.4826 

34827 

50 

40 

3.4829 

3.48.30 

3.4832 

3.4833 

3.4834 

34836 

34837 

34839 

34840 

3.4842 

50 

50 

3^843 

3.4844 

3.4846 

34847 

34849 

348.50 

34862 

34853 

34854 

34856 

0  51 

0 

3.4857 

8.4859 

3.4860 

3.4861 

34863 

34864 

34866 

34867 

34869 

34870 

51 

10 

3^871 

3.4873 

3.4874 

3.4876 

3.4877 

34878 

34880 

34881 

34883 

34884 

51 

20 

3.4886 

3.4887 

3.4888 

8.4890 

3.4891 

34893 

34894 

34895 

34897 

34898 

51 

30 

34900 

3.4901 

3.4902 

3.4904 

34905 

34907 

34908 

34909 

3.4911 

3.4912 

51 

40 

3.4914 

3.4915 

3.4916 

3.4918 

3.4919 

34921 

84922 

3.4923 

34926 

34926 

51 

50 

3.4928 

3.4929 

3.4930 

34932 

34933 

34935 

84936 

34937 

34939 

34940 

0  52 

0 

3.4942 

3.4943 

3.4944 

84946 

34947 

34949 

349.50 

34951 

34953 

3.4954 

52 

10 

3.4955 

3.4957 

3.4958 

34960 

34961 

34962 

34964 

84965 

34967 

34968 

52 

20 

3.4969 

3.4971 

3.4972 

34973 

34975 

34976 

34978 

34979 

34980 

34982 

52 

30 

3.4983 

3.4984 

3.4986 

34987 

3.4989 

34990 

3.4991 

34993 

34994 

34996 

52 

40 

3A997 

3.4998 

3.5000 

3.5001 

3.5002 

3.5004 

8.5005 

3.5006 

3.5008 

3.6009 

52 

50 

3^11 

3  6012 

8.6013 

3.6015 

3.6016 

3.5017 

8.6019 

3.6020 

3.5022 

3.6023 

0   53 

0 

3.5024 

8.5026 

3.6027 

3.5038 

3.6030 

3.5031 

3.5032 

3.6034 

3.5035 

3.6037 

53 

10 

3.6038 

3.5039 

3.5041 

3JW)42 

3.5043 

3.5046 

3.5046 

3..5047 

3.5049 

3.6050 

53 

20 

3.5051 

.3.5063 

3.5064 

3.6066 

8.5057 

3.5058 

86060 

3.5061 

3.5062 

3.5064 

53 

30 

3.6066 

3.6066 

3.5068 

3.6069 

3.5070 

3.5072 

3.5073 

3.5075 

3.5076 

3.5077 

53 

40 

3.5079 

3J^80 

3.5081 

3.5083 

8.5084 

3.5085 

3.5087 

3.5088 

3.5089 

35091 

53 

50 

3.6092 

3.6093 

3.6096 

3.5096 

3.5097 

3JM)99 

3.5100 

3.5101 

3.6103 

3  5104 

0  54 

0 

3.6105 

3.6107 

8.6108 

3.5109 

3.5111 

8.5112 

3.5113 

8.6115 

3.5116 

3.6117 

54 

10 

3.5119 

3.6120 

3.5122 

3.6123 

8  5124 

3.5126 

3.5127 

3.5128 

3.5130 

3.6131 

54 

20 

3JH32 

3.5134 

3.51.35 

3.6136 

3.51.38 

3.5139 

3.6140 

3.5141 

3.5143 

3.6144 

54 

30 

3.5145 

3.5147 

3.5148 

3.5149 

3.5151 

3.5162 

3.5153 

8.51.55 

3.5156 

3.5157 

54 

40 

3.6159 

3.5160 

3.5161 

3.5163 

8.5164 

3.5165 

3.5167 

8.5168 

SJil69 

3.6171 

54 

50 

3.6172 

3.5173 

3.5176 

8.5176 

3.5177 

3.5179 

3.5180 

3.5181 

3.5183 

3.6184 

0  55 

0 

3.5185 

3.6186 

3.5188 

3.5189 

3.5190 

3.5192 

3.5193 

3.5194 

3.5196 

3.6197 

55 

10 

3.5198 

3.5200 

3..'»20l 

3.6202 

3.5204 

3.5205 

3.6206 

3.5207 

3.6209 

3.6210 

55 

20 

3.5211 

3.5213 

3.5214 

3.6215 

3:5217 

3.52 1 8 

3Ji219 

3.5221 

3.5222 

3.6223 

55 

30 

35224 

3.5226 

3.5227 

3.5228 

3.5230 

3.5231 

3.5232 

3.5234 

3.5235 

3.6236 

55 

40 

3.5237 

3.5239 

3.5240 

3.6241 

3.5243 

3  5244 

3.5245 

3.5247 

3.6248 

3.5249 

55 

50 

3.5250 

3.5252 

3.5253 

3.6254 

3.5256 

3.6257 

8.5258 

3.6260 

3.6261 

3.6262 

0  56 

0 

3.5263 

3.5265 

3.5266 

3.5267 

3.5269 

3.5270 

3.6271 

3.6272 

3.5274 

3Ji275 

56 

10 

3.5276 

3.5278 

3  5279 

3.5280 

3.5281 

3.5283 

3.5284 

3.5285 

8.5287 

3.6288 

56 

20 

3  5289 

3.5290 

3.5292 

3.5293 

3.5294 

3.5296 

3J>297 

3.5298 

3J^299 

3.5301 

56 

30 

3.6302 

3.6303 

3.5.306 

3.6306 

3..'S307 

3.6308 

3.6310 

3.531 1 

3.5312 

3.5314 

56 

40 

3.6316 

3.5316 

3.5317 

3.5319 

3.5320 

3.5321 

3.5322 

3.5324 

3.5325 

3.6326 

56 

50 

3.5328 

3..5329 

3..'>330 

3.6331 

3.5333 

3.6334 

3.6335 

3.6336 

3.6338 

3.6339 

0  57 

0 

3.5340 

3.5342 

3.5343 

3.5344 

3.6345 

3.6347 

8.5348 

3.6349 

3.5360 

3.5352 

67 

10 

3.5353 

3.6354 

3.5355 

3.5367 

3.5358 

3.5359 

8.6361 

3.5362 

3.5363 

3.5364 

57 

20 

3.5366 

3.5367 

3.5368 

3.5369 

3.5371 

3.6372 

3.5373 

3.5374 

3.5376 

3.5377 

57 

30 

3.5378 

3.6379 

3.5381 

3.5382 

3.5383 

3.5384 

3.5386 

3.5387 

3.5388 

3.5390 

57 

40 

3.6391 

3.6392 

3.6393 

3.5396 

3.5396 

8.5397 

3.5398 

3.5400 

3.5401 

3.6402 

57 

50 

3.5403 

8.6405 

3.6406 

3.6407 

3.5408 

3.6410 

3.5411 

3.6412 

3.5413 

3.5415 

0  58 

0 

3.5416 

8.5417 

3.5418 

3.5420 

3.5421 

8.5422 

3.5423 

3.5425 

3..5426 

3J>427 

58 

10 

3.5428 

3.5429 

3.5431 

3.6432 

3.5433 

3.5434 

3  5436 

3.5437 

3.5438 

3.5439 

68 

20 

3.5441 

3.6442 

3^443 

3.5444 

3.6446 

3.5447 

3.5448 

3.6449 

3.5451 

3.5452 

58 

30 

3.5453 

3.6454 

3.6456 

3.5457 

3.5458 

3.5459 

3.5460 

3.6462 

3.5463 

3.5464 

58 

40 

S.!^465 

3.5467 

3.5468 

3.5469 

8.5470 

3.6472 

8.5473 

3.5474 

3.5475 

3.5477 

58 

60 

3.5478 

3.6479 

3.5480 

3.5481 

3.6483 

3.5484 

3.5485 

3  5486 

3.5488 

3.6489 

0  59 

0 

3.5490 

3.5491 

8.6492 

3.5494 

3.5495 

3  5496 

3.5497 

8.5499 

3.5.500 

3.5.501     1 

59 

IJ 

3.5502 

3.5504 

3..'i505 

3.5506 

3.5507 

3.5508 

3.5510 

3.5511 

3.5512 

3.6513 

59 

20 

8.5514 

3.5516 

8.5517 

8.5518 

3.5519 

8.5521 

3.5522 

8.5523 

3.5524 

3.5525 

59 

30 

3.5527 

3.5528 

3.5529 

3.6530 

3.5632 

3.5533 

3.5534 

3.5535 

3.5.536 

3.5538 

69 

40 

3.5,')39 

3.5540 

3.5541 

3.5542 

3J>544 

3.5.545 

3.5.546 

3i6547 

3.5549 

3.5560 

59 

60 

3.5551 

3.5562 

3.5553 

1 - 

3.5555 

3.5556 

3.5557 

3.5558 

3.5559 

3.5561 

8.6662 
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▲re. 

d 

i 

i 

i 

i 

5 

d 

i 

4 

* 

1^6'^iu 

3^563 

3.5564 

3.5565 

8.5567 

3JS568 

3J>569 

3.5570 

3.5571 

3.5573 

3.5574  1 

0 

10 

3.5575 

3.5576 

3.5577 

3.5579 

3.5580 

3.5581 

3.5582 

3.5583 

3.5585 

3Ji586 

0 

20 

3.5587 

3.5588 

3.5589 

3.5591 

3.5592 

3.5593 

3.5594 

3.5595 

3.5597 

3.5598 

0 

30 

3^599 

3.5600 

3.5601 

3.5603 

3.5604 

3.5605 

3.5606 

3.5607 

8.5609 

3.5610 

0 

40 

3.5611 

3.5612 

3.5613 

3.5615 

3.5616 

3.5617 

3.5618 

3.5619 

3.5621 

3.5622 

0 

50 

3.5623 

3.5624 

3.5625 

3.5626 

3.5628 

3.5629 

3.5630 

3.5631 

3.5632 

3.5634 

1  1 

0 

3.5635 

3.5636 

3.5637 

3.5638 

3.5640 

3.5641 

3.5642 

3i»643 

3.5644 

3  5645 

10 

3.5647 

3.5648 

3.5649 

3.5650 

3.5651 

3.5653 

3.5654 

3.5655 

3.5656 

3.5657 

20 

3.5658 

3.5660 

3.5661 

3.5662 

3.5663 

3.5664 

3.5666 

3Ji667 

3.5668 

3.5669 

30 

3.5670 

3.5671 

3.5673 

3.5674 

3.5675 

3.5676 

3Ji077 

3.5678 

3.5680 

3.5681 

40 

3.5682 

3.5683 

3.5684 

3.5686 

3.5687 

3.5688 

8.5689 

3.5690 

3.5691 

3.5693 

50 

3.5694 

3.5695 

3.5696 

3  5697 

3.5698 

3.5700 

3.5701 

3.5702 

3.5703 

3.5704 

1  8 

0 

3.5705 

3.5707 

3J5708 

3.5709 

.3Ji710 

3.5711 

3.5712 

3.5714 

3.5715 

3.5716 

2 

10 

3.5717 

3.5718 

3.5719 

3.5721 

3.5722 

3.5723 

3.5724 

3.5725 

3.5726 

3  5728 

2 

20 

3.5729 

8.5730 

3.5731 

3.5732 

3.5733 

3.5735 

3.5736 

3.5737 

3.5738 

3.5739 

2 

30 

3.5740 

3.5741 

3.5742 

3.5744 

3.5745 

3.5746 

3.5747 

3J)748 

3.5750 

33751 

2 

40 

3.5752 

3.5753 

3.5754 

3.57.55 

3.5756 

3.5758 

3.5759 

3.5760 

3.5761 

3.5762 

2 

50 

3.5763 

3.5765 

3.5766 

3.5767 

3.5768 

3J^769 

3.5770 

3.5771 

3.5773 

3.5774 

1  3 

0 

3.5775 

3.5776 

3.5777 

3.5778 

3.5780 

3.5781 

3.5782 

3  5783 

3.5784 

3.5785 

3 

10 

3.5786 

3.5788 

3.5789 

3.5790 

3  5791 

3.5792 

3.5793 

3.5794 

3.5796 

3.5797 

3 

20 

3.5798 

3.5799 

3.5800 

3.5801 

3.5802 

.3.5804 

3.5805 

3.5806 

3.5807 

3.5808 

3 

30 

3.5809 

3.5810 

3.5812 

3.5813 

3.5814 

3.5815 

3.5816 

3.5817 

3.5818 

3.5819 

3 

40 

3.5821 

3J^822 

3.5823 

3.5824 

3.5825 

3.5826 

3.5827 

3.5829 

3.5830 

3J^83I 

3 

50 

3.5832 

3.5833 

3.5834 

3.5835 

3.5837 

3.5838 

3.5839 

3.5840 

3.5841 

3.5842 

1  4 

0 

3J>843 

3.5844 

3.5846 

3.5847 

3.5848 

8.5849 

8.5850 

3.5851 

3.5852 

3.5853 

10 

3.5855 

3.5856 

3.5857 

3.5858 

3.5859 

3.5860 

8.5861 

3.5862 

3.5864 

3.5865 

20 

3.5866 

3.5867 

3.5868 

3.5869 

3.5870 

3.5871 

3.5873 

3.5874 

3.5875 

3.5876 

30 

3.5877 

3.5878 

3.5879 

3.5880 

3.5882 

3.5883 

3.5884 

'3.5885 

3.5886 

3.5887 

40 

3.5888 

3.5889 

3.5891 

3.5892 

3.5893 

3  5894 

3.5895 

3.5896 

3.5897 

3.5898 

50 

3.5899 

3.5901 

3.5902 

3.5903 

3.5904 

3.5905 

3.5906 

3.5907 

3.5908 

3.5910 

1   5 

0 

3.5911 

3.5912 

3.5913 

3.5914 

8.5915 

3.5916 

3.5917 

3.5918 

3.5920 

3.5921 

10 

3.5922 

3^^923 

3.5924 

3.5925 

3.5926 

3.5927 

3.5928 

3.5930 

3.5931 

3.5932 

20 

3.5933 

3.5934 

3.5935 

3.5936 

3.5937 

3.5938 

3.5940 

3.5941 

3.5942 

3.5943 

30 

3.5944 

3.5945 

3.5946 

3.5947 

3.5948 

3.5949 

3.5951 

3.5952 

3.5953 

3.5954 

40 

8.5955 

3.5956 

3.5957 

3.5958 

3.5959 

3.5960 

3.5962 

3.5963 

3.5964 

3.5965 

50 

3.5966 

3.5967 

3.5968 

3.5969 

3.5970 

3.5971 

3.5973 

3.5974 

3.5975 

3.5976 

1  6 

0 

3.5977 

3.5978 

3.5979 

3.5980 

3.5981 

3.5982 

3.5984 

3.5985 

3.5986 

3.5987 

10 

3.5988 

3.5989 

3.5990 

3.5991 

3.5992 

3.5993 

3.5994 

3.5996 

3.5997 

3.5998 

20 

3.5999 

3.6000 

3.6001 

3.6002 

3.6003 

3.6004 

3.6005 

3.6006 

3.6008 

3.6009 

30 

3.6010 

3.6011 

3.6012 

3.6013 

3.6014 

3.6015 

3.6016 

3.6U17 

3.6018 

3.6020 

40 

3.6021 

3.6022 

3.6023 

3.6024 

3.6025 

3.6026 

3.6027 

3.6028 

3.6029 

3.6030 

50 

3.6031 

3.6033 

3.6034 

3.6035 

3.6036 

3.6037 

3.6038 

3.6039 

36040 

3.6041 

I  7 

0 

3.6042 

3.6043 

3.6044 

3.6046 

3.6047 

3.6048 

3.6049 

3.6050 

3.6051 

3.6052  1 

7 

10 

3.6053 

3.6054 

3.6055 

3.6056 

3.6057 

3.6058 

3.6060 

3.6061 

3.6062 

3.6063  , 

20 

3.6064 

3.6065 

3.6066 

3.6067 

3.6068 

3.6069 

3.6070 

3.6071 

3.6072 

3.6073  1 

7 

30 

3.6075 

3.6076 

3.6077 

3.6078 

3.6079 

3.6080 

3.6081 

3.6082 

3.6083 

3.6084 

40 

3.6085 

3.6086 

3.6087 

3.6088 

3.6090 

3.6091 

3.6092 

3.6093 

3.6094 

3.6095  ' 

50 

3.6096 

3.6097 

3.6098 

3.6099 

3.6100 

3.6101 

3.6102 

3.6103 

3.6104 

3.6106 

1  8 

0 

3.6107 

3.6108 

3.6109 

3.6110 

3.6111 

3.6112 

3.6113 

3.6114 

3.6115 

3.6116 

10 

3.6117 

3.6118 

3.6119 

3.6120 

3.6121 

3.6123 

3.6124 

3.6125 

3.6126 

3.6127 

20 

3.6128 

3.6129 

3.6130 

3.6131 

3.6132 

3.6133 

3.6134 

3.6135 

3.6136 

3.6137 

30 

3.6138 

3.6139 

3.6141 

3.6142 

3.6143 

3.6144 

3.6145 

3.6146 

3.6147 

3.6148 

40 

3.6149 

3.6150 

3.6151 

3.6152 

3.6153 

3.6154 

3.6155 

3.6156 

3.6157 

3.6158 

50 

3.6160 

3.6161 

3.6162 

3.6163 

3.6164 

3.6165 

3.6166 

3.6167 

3.6168 

3.6169 

1  9 

0 

8.6170 

3.6171 

8.6172 

3.6173 

3.6174 

3.6175 

3.6176 

3.6177 

3.6178 

3.6179 

10 

3.6180 

3.6182 

3.6183 

3.6184 

3.6185 

3.6186 

3.6187 

3.6188 

3.6189 

36190 

20 

3.6191 

3.6192 

3.6193 

3.6194 

3.6195 

3.6196 

3.6197 

3.6198 

3.6199 

3.6200 

30 

3.6201 

3.6202 

3.6203 

3.6204 

3.6206 

3.6207 

3.6208 

3.6209 

3.6210 

3.6211 

40 

36212 

3.6213 

3.6214 

3.6215 

3.6216 

8.6217 

36218 

3.6219 

3.6220 

3.6221 

• 

50 

3.6222 

3.6223 

3.6224 

3.6225 

3.6226 

3.6227 

3.6228 

3.6229 

3.6230 

3.6331 

16 


TABLE    I. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

d 

i 

i 

i 

4 

5 

^ 

7 

^ 

9 

ft-icJ-  H 

3.6233 

3.6334 

3.6235 

3.6236 

3.6337 

3.6238 

3.6239 

3.6240 

3.6241 

3.6841 

10 

10 

3.6343 

3.6244 

3.6245 

3.6246 

3.6347 

3.6248 

3.6249 

3.6250 

3.6251 

8.6258 

10 

30 

3.6353 

3.6254 

3.6255 

3.6256 

3.6357 

3  6258 

3.6259 

36260 

3.6261 

3.6262 

10 

30 

3.6263 

3.6264 

3.6265 

3.6266 

3.6368 

3.6269 

3.6270 

3.6271 

3.6272 

3.6273 

10 

40 

3.6274 

3.6275 

3.6276 

3.6277 

3.6278 

3.6279 

3.6280 

3.6281 

3.6282 

3.6283  i 

10 

50 

3.6284 

3.6285 

3.6286 

3.6287 

3.6288 

3.6289 

3.6290 

3.6291 

3.6292 

3.6293 

1  u 

0 

3.6294 

3.6295 

3.6296 

3.6297 

3.6398 

3.6299 

3.6300 

8.6301 

3.6302 

3.6303 

11 

10 

3.6304 

3.6305 

3.6306 

3.6307 

3.6308 

3.6309 

3.6310 

3.6311 

36312 

3.6313 

11 

30 

3.6314 

3.6315 

3.6316 

8.6317 

3.6318 

3.6320 

8.6.321 

3.6323 

3.6323 

3.6324 

11 

30 

3.6325 

3.6326 

3.6327 

3.6328 

3.6339 

3.6330 

3.6331 

3.6333 

3.6333 

3.6334 

^^ 

40 

3.6335 

3.6336 

3.6337 

3.633S 

3.6339 

3.6340 

3.6341 

3.6342 

3.6343 

3.6344 

11 

50 

3.6345 

3.6346 

3.6347 

34(348 

3.6349 

3.6350 

3.6351 

3.6353 

3.6353 

3.6354 

1  13 

0 

3.6355 

3.6356 

3.6357 

3.6358 

8.6359 

3.6360 

3.6361 

3.6363 

3.6363 

3.6364 

12 

10 

3.6365 

3.6366 

3.6367 

3.6368 

3.6369 

3.6370 

3.6371 

3.6373 

3.6373 

3.6374 

13 

30 

3.6375 

3.6376 

3.6377 

3.6378 

8.6379 

3.6380 

3.6381 

8.6383 

3.6383 

3.6384 

13 

30 

3.6385 

3.6386 

3.6387 

3.6388 

3.6389 

3.6390 

3.6391 

3.6392 

3.6393 

3.6394 

13 

40 

3.6395 

3.6396 

8.6397 

8.6398 

3.6399 

3.6400 

3.6401 

3.6402 

3.64a3 

36404 

13 

50 

3.6405 

3.6406 

3.6407 

3.6408 

3.6409 

3.6-110 

3.6411 

3.6412 

3.6413 

3.6414 

1  13 

0 

3.6415 

3.6416 

3.6417 

8.6418 

3.6419 

3.6420 

3.6421 

3.6423 

3.6423 

3.6424 

13 

10 

3.6425 

3.6426 

3.6427 

3.6428 

3.6439 

3.6430 

8.6431 

3.6432 

3.6433 

3.6434 

13 

30 

3.6435 

3.6436 

3.6437 

3.6437 

3.6438 

3.6439 

3.6440 

3.6441 

3.6443 

3.6443 

13 

30 

3.6444 

3.6445 

3.6446 

3.6447 

3.6448 

3.6449 

3.6450 

3.6451 

3.6453 

3.6453 

13 

40 

3.6454 

3.6455 

3.6456 

3.6457 

8.6458 

3.6459 

3.6460 

3.6461 

3.6462 

3.6463 

13 

50 

3.6464 

3  6465 

3.6466 

3.6467 

3.6468 

3.6469 

3.6470 

3.6471 

3.6472 

3.6473 

1  14 

0 

8.6474 

8.6475 

3.6476 

3.6477 

8.6478 

3.6479 

3.6480 

8.6481 

3.6482 

3.6483 

14 

10 

3.6484 

3.6485 

3.6486 

3.6487 

3.6488 

3.6488 

3.6489 

3.6490 

3.6491 

3.6492 

14 

30 

3.6493 

3.6494 

3.6495 

3.6496 

3.6497 

8.6498 

3.6499 

3.6500 

3.6501 

3.6502 

14 

30 

3.6.'>03 

3.6504 

3.6505 

3.6506 

8.6507 

3.6508 

3.6509 

3.6510 

3.6511 

3.6512 

14 

40 

3.6513 

3.6514 

3.6515 

8.6516 

3.6517 

3.6518 

3.6519 

3.6520 

3.6521 

3.6521 

14 

50 

3.6522 

3.6523 

3.6534 

3.6535 

3.6536 

3.6527 

3.6528 

3.6529 

3.6530 

3.6531 

1  15 

0 

3.6532 

8.6533 

3.6534 

3.6535 

3.6536 

3.6537 

8.6.^38 

3.6539 

3.6540 

3.6541 

15 

10 

3.6543 

3.6543 

3.6544 

3.6545 

3.6546 

3.6547 

8.6548 

3.6549 

3.6549 

3.6550 

15 

30 

3.6551 

3.6552 

3.6553 

3.6554 

3.6555 

3.6556 

3.6557 

3.6558 

3.6559 

3.6560 

15 

30 

3.6561 

3.6562 

3.6563 

3.6564 

3.6565 

3.6566 

3.6567 

3.6568 

3.6569 

3.6570 

15 

40 

3.6571 

3.6572 

3.6573 

3.6573 

3.6574 

3.6575 

3.6576 

3.6577 

3.6578 

3.6579 

15 

50 

3.6580 

3.6581 

3.6588 

3.6583 

3.6584 

3.6585 

3.6586 

8.6587 

3  6588 

3.6589 

1  16 

0 

3.6590 

3.6591 

3.6592 

3.6593 

3.6593 

3.6594 

3.6595 

8.6596 

3.6597 

3.6598 

16 

10 

3.6599 

3.6600 

3.6601 

3.6602 

3.6603 

3.6604 

3.6605 

8.6606 

3.6607 

3.6608 

16 

30 

3.6609 

3.6610 

3.6611 

3.6611 

3.6613 

3.6613 

3.6614 

3.6615 

3.6616 

3.6617 

16 

30 

3.6618 

3.6619 

3.6620 

3.6621 

3.6622 

3.6623 

3.6624 

3.6625 

3.6626 

3.6627 

16 

40 

3.6628 

3.6629 

3.6629 

8.6630 

3.6631 

3  6633 

3.6633 

8.6634 

3.6635 

3.6636 

16 

50 

3.6637 

3.6638 

3.6639 

3.6640 

3.6641 

3.6643 

3.6643 

3.6644 

3.6645 

3.6645 

I  17 

0 

3.6646 

3.6647 

8.6648 

3.6649 

3.6650 

8.6651 

3.6652 

3.6653 

3.6654 

3.6655 

17 

10 

3.6656 

8.6657 

3.6658 

3.6659 

3.6660 

3.6660 

3.6661 

3.6662 

3.6663 

3.6664 

17 

30 

3.6665 

3.6666 

3.6667 

3.6668 

3.6669 

3.6670 

3.6671 

3.6672 

3.6673 

3.6674 

17 

30 

3.6675 

3  6675 

3.6676 

8.6677 

3.6678 

3.6679 

8.6680 

3.6681 

3.6682 

3.6683 

17 

40 

3.6684 

3.6685 

3  6686 

3.6687 

3.6688 

3.6689 

3.6689 

3.6690 

3.6691 

3.6692 

17 

50 

3.6693 

3.6694 

3.6695 

3.6696 

3.6697 

3.6698 

3.6699 

3.6700 

3.6701 

3.6702 

1  18 

0 

3.6703 

3.6703 

3.6704 

8.6705 

3.6706 

8.6707 

8.6708 

3.6709 

3.6710 

3.6711 

18 

10 

3.6713 

8.6713 

3.6714 

3.6715 

3.6715 

3.6716 

3.6717 

3.6718 

3.6719 

3.6720 

18 

30 

3.6731 

3.6722 

3.6723 

3.6734 

3.6725 

3.6736 

3.6727 

3.6727 

3.6728 

3.6729 

18 

80 

3.6730 

3.6731 

3.6732 

3.6733 

3.6734 

3.6735 

3.6736 

3.6737 

8.6738 

3.6738 

18 

40 

3.6739 

3.6740 

3.6741 

3.6743 

3.6743 

3.6744 

3.6745 

3.6746 

3.6747 

3.6748 

18 

50 

3.6749 

3^750 

3  6750 

8.6751 

3.6752 

3.6753 

3.6754 

3.6755 

3.6756 

3.6757 

1  19 

0 

3.6758 

3.6759 

3.6760 

3.6761 

3.6761 

3.6762 

3.6763 

8.6764 

8.6765 

3.6766 

19 

10 

3.6767 

3.6768 

3.6769 

3.6770 

8.6771 

3.6772 

8.6773 

3.6773 

3.6774 

3.6775 

19 

30 

3.6776 

3.6777 

3.6778 

3.6779 

3.6780 

3.6781 

3.6783 

3.6783 

3.6783 

3.6784 

19 

30 

3.6785 

3.6786 

36787 

3.6788 

3.6789 

3.6790 

3.6791 

3.6793 

3.6792 

3.6793 

19 

40 

3.6794 

3.6795 

3  6796 

3.6797 

3.6798 

3.6799 

3.6800 

3.6801 

3.6802 

3.6802 

19 

L = 

50 

3.6803 

3.6804 

3.6805 

3.6806 

3.6807 

3.6808 

3.6809 

3.6810 

3.6811 

3.6818 

66 
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TABLE    I. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME.      | 

Arc 

a 

0 

1 

5 

3 

4 

5 

6 

7 

8' 

9 

f*^- 

>.  o». 

3.6812 

36813 

3.6814*  3.6815 

3.6816 

8.6817 

8.6818 

8.6819 

8.6820 

3  6821 

20 

10 

3.6821 

3.6822 

3.6823  8.6824 

3.6825 

3.6826 

3.6827 

3.6828 

3.6829 

3.6830 

20 

20 

3.6830 

3.6831 

3.6832  8.6833 

3.6834 

8.6835 

3.6836 

8.6837 

3.6838 

3.6839 

20 

30 

3.6839 

3.6840 

3.6841  3.6842 

3.6843 

3.6844 

3.6845 

3.6846 

3.6847 

3.6848 

20 

40 

3.6848 

3.6849 

3.68501  3.6851 

3.6852 

3.6853 

3.6854 

3.6855 

3.6856 

3.6857 

20 

50 

3.6857 

3.6858 

3.6859 

3.6860 

3.6861 

3.6862 

3.6863 

3.6864 

3.6865 

3.6865 

1  21 

0 

3.6866 

3.6867 

3.6868 

3.6869 

3.6870 

3.6871 

3.6872 

3.6873 

3.6874 

3.6874 

21 

10 

3.6875 

3.6876 

3.6877 

3.6878 

3.6879 

3.6880 

3.6881 

3.6882 

3.6882 

3.6883 

21 

20 

3.6S84 

3.6885 

?.6886 

8.6887 

3.6888 

3.6889 

3.6890 

3.6890 

3.6891 

3.6892 

21 

30 

3.6893 

3.6894 

3.6895 

3.6896 

3.6897 

3.6898 

3.6898 

3.6899 

3.6900 

3.6901 

21 

40 

3.6902 

3.6903 

3.6904 

3.6905 

3.6906 

3.6906 

3.6907 

3.6908 

3  6909 

3.6910 

21 

50 

8.6911 

3^912 

3.6913 

3.6913 

3.6914 

8.6915 

3.6916 

3.6917 

8.6918 

3.6919 

1  22 

0 

3.6920 

3.6921 

3.6921 

3.6922 

3.6923 

3.6924 

3.6925 

3.6926 

8.6927 

3.6928 

22 

10 

3.6928 

3.6929 

3.6930 

3.6981 

8.6932 

3.6933 

8.6934 

3.6935 

3.6936 

3.6936 

22 

20 

3.6937 

8.6938 

8.6939 

3.6940 

3.6941 

3.6942 

3.6943 

3.6943 

3.6944 

3.6945 

22 

30 

3.6946 

3.3947 

3.6948 

3.6949 

3.6950 

3.6950 

3.6951 

3.6952 

3.6953 

3.6954 

22 

40 

3.6955 

3.6956 

8.6957 

3.6957 

3.6958 

3.6959 

3.6960 

3.6961 

3.6962 

8.6963 

22 

50 

3.6964 

3.6964 

3.6965 

3.6966 

3.6967 

3.6968 

3.6969 

3.6970 

3.6971 

3.6971 

1  23 

0 

3.6972 

3.6973 

3.6974 

3.6975 

3.6976 

3.6977 

3.6978 

3.6978 

3.6979 

3.6980 

23 

10 

3.6981 

8.6982 

3.6983 

3.6984 

3.6984 

3.6985 

3.6986 

8.6987 

3.6988 

8.6989 

23 

20 

3.6990 

8.6991 

3.6991 

3.6992 

8.6993 

3.6994 

3  6995 

3.6996 

3.6997 

3.6998 

23 

30 

3.6998 

3.6999 

3.7000 

*  3.7001 

8.7002 

3.7003 

3.7004 

3.7004 

3.7005 

8.7006 

23 

40 

3.7007 

3.7008 

3.7009 

3.7010 

3.7010 

3.701 1 

3.7012 

3.7013 

3.7014 

3.7015 

23 

50 

3.7016 

3.7017 

3.7017 

3.7018 

8.7019 

3.7020 

3.7021 

3.7022 

3.7023 

3  7023 

1  24 

0 

8.7024 

3.7025 

3.7026 

3.7027 

3.7028 

3.7029 

3.7029 

3.7030 

3.7031 

3.7032 

24 

10 

3.7033 

3.7034 

3.7035 

3.7035 

3  7036 

3.7037 

3.7038 

3.7039 

3.7040 

3.7041 

24 

20 

3.7042 

3.7042 

3.7043 

3.7044 

8.7045 

3.7046 

3.7047 

3.7048 

3  7048 

3.7049 

24 

30 

3.7050 

3.7051 

3.7052 

3.7053 

3.7054 

3.7054 

3.7055 

3.7056 

3.7057 

3.7058 

24 

40 

3.7059 

3.7060 

3.7060 

3.7061 

3.7062 

3.7063 

3.7064 

3.7065 

3.7065 

3.7066 

24 

50 

3.7067 

3.7068 

3.7069 

3.7070 

3.7071 

3  7071 

3.7072 

3.7073 

3.7074 

3.7075 

1  25 

0 

3.7076 

3.7077 

3.7077 

3.7078 

3.7079 

3.7080 

3.7081 

3.7082 

3.7083 

3.7063 

25 

10 

3.7084 

8.7085 

3.7086 

3.7087 

3.7088 

3.7088 

3.7089 

3.7090 

3.7091 

3.7092 

25 

20 

3.7093 

3.7094 

3.7094 

3.7095 

3.7096 

3.7097 

3.7098 

3.7099 

3.7099 

3.7100 

25 

30 

3.7101 

3.7102 

3.7103 

3.7104 

3.7105 

3.7105 

3.7106 

3.7107 

3.7108 

3.7109 

25 

40 

8.7110 

3.7110 

3.7111 

3.7112 

3.7113 

3.7114 

3.7115 

3.7116 

3.7116 

3.7117 

25 

50 

3.7118 

3.7119 

3.7120 

3.7121 

3.7121 

3.7122 

3.7123 

3.7124 

3.7125 

8.7126 

1  26 

0 

3.7126 

8.7127 

3.7128 

3.7129 

3.7130 

3.7131 

3.7132 

3.7132 

3.7133 

3.7134 

26 

10 

3.7135 

3.7136 

37137 

3.7137 

3.7138 

3.7139 

3.7140 

3.7141 

3.7142 

3.7142 

26 

20 

3.7143 

3.7144 

8.7145 

8.7146 

3.7147 

3.7147 

3.7148 

3.7149 

3.7150 

3.7151 

26 

30 

3.7152 

3.7153 

3.7153 

3.7154 

3.7155 

3.7156 

3.7157 

3.7158 

3.7159 

3.7159 

26 

40 

3.7160 

3.7161 

3.7162 

3.7163 

8.7163 

3.7164 

3.7165 

3.7166 

3.7167 

5.7168 

26 

50 

3.7168 

3.7169 

8.7170 

3.7171 

3.7172 

3.7173 

3.7173 

3.7174 

3.7175 

3.7176 

I  27 

0 

3.7177 

3.7178 

3.7178 

3.7179 

3.7180 

8.7181 

3.7182 

3.7183 

3.7183 

3.7184 

27 

10 

3.7185 

3.7186 

8.7187 

3.7188 

3.7188 

3.7189 

3.7190 

3.7191 

3.7192 

3.7192 

27 

20 

3.7193 

3.7194 

3.7195 

3.7196 

3.7197 

3.7197 

37198 

3.7199 

3.7200 

3.7201 

27 

30 

3.7202 

3.7202 

3.7203 

3.7204 

3.7205 

3.7206 

8.7207 

3.7207 

3.7208 

3.7209 

27 

40 

3.7210 

3.7211 

8.7212 

3.7212 

3.7213 

3.7214 

3.7215 

3.7216 

3.7216 

3.7217 

27 

50 

3.7218 

8.7219 

3.7220 

3.7221 

3.7221 

3.7222 

3.7223 

3.7224 

3.7225 

3.7226 

1  28 

0 

3.7226 

3.7227 

3.7228 

3.7229 

8.7230 

3.7230 

3.7281 

3.7232 

3.7233 

3.7234 

28 

10 

3.7235 

3.7235 

3.7236 

3.7237 

3.7238 

3.7239 

3  7239 

3.7240 

3.7241 

3.7242 

28 

20 

3.7243 

3.7244 

3  7244 

3.7245 

3.7246 

8.7247  3.7248 

3.7248 

3.7249 

3.7250 

28 

30 

3.7251 

3.7252 

3.72.53 

3.7253 

3.7254 

3.7255  3.7256 

3.7257 

3.7257 

,  3.7258 

28 

40 

3.72.'>9 

.1.7260 

3.7261 

3.7262 

3.7262 

3.7263 

3.7264 

3.7265 

3.7266 

3.7266 

28 

.50 

3.7267 

3.7268 

8.7269 

3.7270 

3.7271 

3.7271 

3.7272 

3  7273 

3.7274 

3.7275  1 

1  29 

0 

3.7275 

3.7276 

3.7277 

3.7278 

3.7279 

37279 

3.7280 

3.7281 

8.7282 

8.7283  I 

29 

10 

3.7284 

3.7284 

3.7285 

3.7286 

3.7287 

3.7288 

3.7288 

3.7289 

3.7290 

37291 

29 

20 

3.7292 

8.7292 

3.7293 

8.7294 

3.7295 

8.72961  3.7297 

8.7297 

3.7298 

3.7299 

29 

30 

3.7300 

3.7301 

8.7301 

3.7302 

3.7303 

3.7304 

3.7305 

3.7305 

3.7306 

,  3.7307 

29 

40 

3.7308 

3.7309 

3.7309 

3.7310 

3.7311 

3.7312 

3.7313 

3.7313 

3.7314 

t  3.7315 

29 

50 

3.7316  3.7317 

3.7317 

3.731 8 1  3.7319 

3.7320 

3.7321 

3.7322 

3.7322 

'  3.7323 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME.      | 

Arc. 

d 

1 

i 

3 

4 

^ 

^ 

7 

^ 

9 

hsi^  s\ 

3.7324 

8.7325 

8.7326 

8.7826 

8.7327 

8.7328 

8.7329 

8  7380 

3.7830 

8.7831 

30 

10 

3.7332 

3.7333 

3.7334 

8.7334 

8.7335 

8.7836 

8.7387 

8.7338 

3.7338 

3.7339 

30 

20 

3.7340 

3.7341 

3.7342 

8.7342 

8.7343 

8.7344 

8.7345 

8.7346 

3.7346 

8.7347 

30 

30 

3.7348 

3.7349 

3.7350 

8.7350 

8.7351 

8.7352 

3.7353 

8.7354 

3.7354 

8.7355 

30 

40 

3.7356 

3.7357 

3.7358 

8.7358 

8.7359 

3.7360 

8.7361 

3.7362 

3.7362 

3.7363 

30 

50 

3.7364 

3.7365 

3.7366 

8.7366 

8.7367 

3.7368 

8.7369 

8.7370 

3.7370 

8.7371 

1  31 

0 

3.7372 

3.7373 

8.7374 

8.7374 

3.7375 

8.7876 

8.7377 

3.7377 

8.7378 

3.7379 

31 

10 

3.7380 

3.7381 

3.7381 

8.7382 

3.7383 

3.7384 

3.7885 

3.7385 

8.7386 

3.7387 

31 

20 

3.7388 

3.7389 

3.7389 

8.7390 

8  7391 

8.7392 

8.7898 

3.7393 

8.7894 

3.7395 

31 

30 

3.7396 

3.7397 

3.7397 

8.7398 

3.7399 

8.7400 

8.7400 

8v7401 

8,7402 

8.7403 

31 

40 

3.7404 

3.7404 

3.7405 

8.7406 

3.7407 

8.7408 

3.7408 

8.7409 

8.7410 

8.7411 

31 

50 

3.7412 

3.7412 

8.7413 

8.7414 

8.7415 

3.7415 

8.7416 

8.7417 

8.7418 

8.7419 

1  32 

0 

3.7419 

3.7420 

8.7421 

3.7422 

8.7423 

3.7428 

8.7424 

8.7425 

8.7426 

8.7426 

32 

10 

3.7427 

3.7428 

8.7429 

3.7430 

3.7430 

8.7431 

8.7432 

3.7438 

8.7434 

8.7434 

32 

20 

3.7435 

3.7436 

3.7437 

8.7437 

8.7438 

3.7439 

8.7440 

8.7441 

3.7441 

8.7442 

32 

30 

3.7443 

3.7444 

3.7444 

3.7445 

3.7446 

3.7447 

3.7448 

8.7448 

3.7449 

8.7450 

32 

40 

3.745! 

3.7452 

8.7452 

3.7453 

8.7454 

8.7455 

8.7455 

8.7456 

8.7457 

8.7458 

32 

50 

3.7459 

3.7459 

8.7460 

3.7461 

8.7462 

3.7462 

8.7468 

8.7464 

8.7465 

8.7466 

1  33 

0 

3.7466 

3.7467 

3  7468 

3.7469 

8.7469 

8.7470 

3.7471 

3.7472 

8.7473 

8.7473 

33 

10 

3.7474 

3.7475 

8.7476 

3.7476 

8.7477 

8.7478 

8.7479 

8.7480 

8.7480 

8.7481 

33 

20 

3.7482 

3.7483 

8.7483 

8.7484 

8.7485 

3.7486 

3.7487 

8.7487 

8.7488 

8.7489 

33 

30 

3.7490 

3.7490 

8.7491 

8.7492 

8.7493 

3.7493 

3.7494 

8.7495 

8.7496 

3.7497 

33 

40 

3.7497 

3.7498 

3.7499 

3.7500 

3.7500 

3.7501 

8.7502 

8.7503 

8.7504 

8.7504 

33 

50 

3.7505 

3.7506 

3.7507 

3.7507 

3.7508 

8.7509 

8.7510 

3.7510 

3.7511 

8.7512 

1  84 

0 

3.7513 

3.7514 

3.7514 

8.7515 

8.7516 

8.7517 

3.7517 

3.7518 

8.7519 

8.7520 

34 

10 

3.7520 

3.7521 

8.7522 

8.7523 

3.7524 

8.7524 

3.7525 

3.7526 

8.7527 

8.7527 

34 

20 

3.7528 

3.7529 

3.7530 

3.7530 

3.7531 

3.7532 

3.7533 

3.7534 

3.7534 

8.7535 

34 

30 

3.7536 

3.7537 

8.7537 

3.7538 

3.7539 

3.7540 

8.7540 

8.7541 

8.7542 

8.7543 

34 

40 

3.7543 

3.7544 

3.7545 

8.7546 

8.7547 

3.7547 

3.7548 

8.7549 

3.7550 

8.7550 

84 

50 

3.7551 

3.7552 

8.7553 

3.7553 

8.7554 

3.7555 

3.7556 

8.7556 

3.7557 

8.7558 

1  35 

0 

3.7559 

3.7560 

3.7560 

8.7561 

8.7562 

8.7563 

3.7563 

3.7564 

3.7565 

3.7566 

35 

10 

3.7566 

3.7567 

8.7568 

3.7569 

8.7569 

8.7670 

8.7571 

8.7572 

8.7572 

8.7578 

35 

20 

3.7574 

3.7575 

3.7575 

8.7576 

8.7577 

8.7578 

8.7579 

3.7579 

3.7580 

3.7581 

35 

30 

3.7582 

3.7582 

8.7588 

3.7584 

3.7585 

8.7585 

8.7586 

8.7587 

3.7588 

8.7588 

35 

40 

3.7589 

3.7590 

3.7591 

3.7591 

3.7592 

8.7593 

8.7594 

8.7594 

8.7595 

8.7596 

35 

50 

3.7597 

3.7597 

8.7598 

8.7599 

3.7600 

8.7600 

3.7601 

8.7602 

8.7608 

8.7608 

1  36 

0 

3.7604 

3.7605 

8.7606 

8.7606 

8.7607 

3.7608 

8.7609 

8.7609 

8.7610 

8.7611 

36 

10 

3.7612 

3.7613 

3.7613 

3.7614 

3.7615 

3.7616 

8.7616 

8.7617 

3.7618 

3.7619 

36 

20 

3.7619 

3.7620 

3.7621 

3.7622 

3.7622 

8.7623 

3.7624 

3.7625 

8.7625 

3.7626 

36 

30 

3.7627 

3.7628 

3.7628 

3.7629 

8.7630 

8.7631 

3.7631 

8.7632 

3.7638 

8.7684 

36 

40 

3.7634 

8.7635 

8.7636 

8.7637 

3.7637 

3.7638 

8.7689 

3.7640 

3.7640 

8  7641 

36 

50 

3.7642 

3.7643 

8.7643 

8.7644 

8.7645 

3.7645 

8.7646 

8.7647 

3.7648 

3.7648 

I  37 

0 

3.7649 

3.7650 

3.7651 

8.7651 

8.7652 

8.7658 

8.7654 

8.7654 

8.7655 

3.7656 

37 

10 

3.7657 

3.7657 

8.7658 

3.7659 

3.7660 

8.7660 

3.7661 

8.7662 

8.7663 

3.7663 

37 

20 

3.7664 

3.7665 

3.7666 

8.7666 

3.7667 

8.7668 

8.7669 

3.7669 

8.7670 

3.7671 

37 

30 

3.7672 

3.7672 

8.7673 

3.7674 

3.7675 

8.7675 

8.7676 

8.7677 

3.7677 

3.7678 

37 

40 

3.7679 

3.7680 

8.7681 

3.7681 

8.7682 

3.7683 

3.7683 

3.7684 

3.7685 

3.7686 

37 

50 

3.7686 

3.7687 

3.7688 

8.7689 

3.7689 

8.7690 

8.7691 

8.7692 

3.7692 

3.7693 

I  38 

0 

3.7694 

8.7695 

3.7695 

3.7696 

3.7697 

8.7697 

8.7698 

8.7699 

8.7700 

8.7700 

38 

10 

3.7701 

3.7702 

3.7703 

8.7703 

8.7704 

3.7705 

8.7706 

3.7706 

3.7707 

8.7708 

38 

20 

3.7709 

3.7709 

3.7710 

3.7711 

3.7711 

8.7712 

3.7713 

8.7714 

3.7714 

8.7715 

38 

30 

3.7716 

3.7717 

8.7717 

8.7718 

3.7719 

8.7720 

8.7720 

3.7721 

8.7722 

8.7722 

38 

40 

3.7723 

3.7724 

3.7725 

3.7725 

8.7726 

8.7727 

8.7728 

8.7728 

8.7729 

3.7730 

38 

50 

3.7731 

3.7731 

8.7732 

8.7733 

8.7733 

8.7734 

8.7735 

3.7736 

8.7736 

3.7737 

1  39 

0 

3.7738 

3.7739 

8.7739 

3.7740 

8.7741 

3.7742 

8.7742 

8.7748 

3.7744 

3.7744 

39 

10 

3.7745 

3.7746 

3.7747 

8.7747 

8.7748 

3.7749 

8.7750 

8.7760 

8.7751 

8.7752 

39 

20 

3.7752 

3.7753 

3.7754 

8.7755 

3.7755 

8.7756 

3.7757 

3.7768 

3.7758 

8.7759 

39 

30 

3.7760 

3.7760 

3.7761 

8.7762 

8.7763 

3.7763 

8.7764 

8.7765 

3.7766 

8.7766 

89 

40 

3.7767 

3.7768 

8.7768 

8.7769 

8.7770 

3.7771 

8.7771 

8.7772 

8.7773 

8.7774 

^39 

50 

3.7774 

3.7775 

3.7776 

8.7776 

8.7777 

8.7778 

8.7779 

8.7779 

8.7780 

8.7781 
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Are. 

M 

0 

i 

i 

i 

i 

6 

6 

7 

8' 

9 

lh.4(jtn.  Q,. 

3.7782 

3.7782 

3.7783 

3.7784 

3.7784 

3.7785 

8.7786 

3.7787 

3.7787 

3.7788 

40 

10 

3.7789 

3.7789 

3.7790 

3.7791 

3.7792 

3.7792 

3.7793 

8.7794 

3.7795 

3.7795 

40 

20 

3.7796 

3.7797 

3.7797 

3.7798 

3.7799 

3.7800 

3.7800 

3.7801 

3.7802 

3.7802 

40 

90 

3.7803 

3.7804 

3.7805 

3.7805 

3.7806 

3.7807 

3.7807 

3.7808 

3.7809 

3.7810 

40 

40 

3.7810 

3.7811 

3.7812 

3.7813 

3.7813 

3.7814 

3.7815 

8.7815 

3.7816 

3.7817 

40 

60 

3.7818 

3.7818 

3.7819 

3.7820 

3.7820 

3.7821 

3.7822 

3.7823 

3.7823 

3.7824 

1  41 

0 

3.7825 

3.7825 

3.7826 

3.7827 

3.7828 

3.7828 

3.7829 

3.7830 

8.7830 

87831 

41 

10 

3.7832 

3.7833 

3.7833 

3.7834 

3.7835 

3.7835 

3.7836 

3.7837 

8.7838 

3.7838 

41 

20 

3.7839 

3.7840 

3.7840 

3.7841 

3.7842 

3.7843 

3.7843 

3.7844 

8.7845 

3.7845 

41 

30 

3.7846 

3.7847 

3.7848 

3.7848 

3.7849 

3.7850 

3.7850 

3.7851 

3.7852 

3.7853 

41 

40 

3.7853 

3.7854 

3.7855 

3.7855 

3.7856 

3.7857 

3.7858 

3.7858 

3.7859 

3.7860 

41 

50 

3.7860 

3.7861 

3.7862 

3  7863 

3.7863 

3.7864 

3.7865 

3.7865 

8.7866 

8.7867 

I  42 

0 

3.7868 

3.7868 

3.7869 

3.7870 

3.7870 

3.7871 

3.7872 

3.7872 

3.7873 

8.7874 

42 

10 

3.7875 

3.7875 

3.7876 

3.7877 

3.7877 

3.7878 

3.7879 

3.7880 

8.7880 

37881 

42 

SO 

3.7882 

3.7882 

3.7883 

3.7884 

3.7885 

3.7885 

3.7886 

3.7887 

3.7887 

3.7888 

42 

30 

3.7889 

3.7889 

3.7890 

3.7891 

3.7892 

3.7892 

3.7893 

3.7894 

3.7894 

3.7895 

42 

40 

3.7896 

3.7897 

3.7897 

3.7898 

3.7899 

3.7899 

3.7900 

3.7901 

3.7901 

3.7902 

42 

60 

3.7903 

3.7904 

3.7904 

3.7905 

3.7906 

3.7906 

3.7907 

3.7908 

3.7908 

3.7909 

I  43 

0 

3.7910 

3.7911 

3.7911 

3.7912 

3.7913 

3.7913 

3.7914 

3  7915 

8.7916 

3.7916 

43 

10 

3.7917 

3.7918 

3.7918 

3.7919 

3.7920 

3.7920 

3.7921 

3.7922 

3.7923 

3.7923 

43 

20 

3.7924 

3.7925 

3.7925 

3.7926 

3.7927 

3.7927 

3.7928 

3.7929 

3.79.30 

3.7930 

43 

30 

3.7931 

3.7932 

8.7932 

3.7933 

3.7934 

3.7934 

3.7935 

3.7936 

3.7937 

3.7937 

43 

40 

3.7938 

3.7939 

3.7939 

3.7940 

8.7941 

3.7941 

3.7942 

3.7943 

3.7943 

3.7944 

43 

50 

3.7945 

3.7946 

3.7946 

3.7947 

3.7948 

3.7948 

3.7949 

3.7950 

3.7950 

3.7951 

1  44 

0 

3.7952 

3.7953 

3.7953 

3.7954 

3.7955 

3.7955 

3.7956 

3.7957 

3.7957 

3.7958 

44 

10 

3.7959 

3.7959 

3.7960 

3.7961 

3.7962 

3.7962 

8.7963 

3.7964 

3.7964 

3.7965 

44 

20 

3.7966 

3.7966 

3.7967 

3.7968 

3.7969 

3.7969 

3.7970 

3.7971 

3.7971 

3.7972 

44 

30 

3.7973 

8.7973 

3.7974 

3.7975 

3.7975 

3.7976 

3.7977 

3.7978 

3.7978 

3.7979 

44 

40 

3.7980 

3.7980 

3.7981 

3.7982 

3.7982 

3  7983 

3.7984 

3.7984 

3.7985 

3.7986 

44 

50 

3.7987 

3.7987 

3.7988 

3.7989 

3.7989 

3.7990 

3.7991 

8.7991 

3.7992 

3.7993 

1  45 

0 

3.7993 

3.7994 

3.7995 

3.7995 

3.7996 

3.7997 

3.7998 

3.7998 

3.7999 

3.8000 

45 

10 

3.8000 

3.8001 

3.8002 

8.8002 

3.8003 

3.8004 

3.8004 

3.8005 

3.8006 

3.8006 

45 

20 

3.8007 

3.8008 

3.8009 

3.8009 

3.8010 

3.8011 

3.8011 

8.8012 

3.8013 

3.8013 

45 

80 

3.8014 

3.8015 

3.8015 

3.8016 

3.8017 

3.8017 

3.8018 

3.8019 

3.8020 

3.8020 

46 

40 

3.8021 

3.8022 

3.8022 

3.8023 

3.8024 

3.8024 

3.8025 

3.8026 

3.8026 

3.8027 

45 

50 

3.8028. 

3.8028 

3.8029 

3.8030 

3.8030 

3.8031 

3.8032 

3.8033 

3.8033 

3.8034 

1  46 

0 

3.8035 

3.8035 

3.8036 

3.8036 

3.8037 

3.8038 

3.8039 

3.8039 

3.8040 

3.8041 

46 

10 

3.8041 

3.8042 

3.8043 

3.8043 

3.8044 

3.8045 

8.8045 

3.8046 

3.8047 

3.8048 

46 

20 

3.8048 

3.8049 

8.8050 

3.8050 

3.8051 

3.8052 

3.8052 

3.8053 

3.8054 

3.8054 

46 

30 

3.8055 

3.8056 

3.8056 

3.8057 

3.8058 

3.8058 

3.8059 

3.8060 

3.8060 

3.8061 

46 

40 

3.8062 

3.8062 

3.8063 

8.8064 

3.8065 

3.8065 

3.8066 

3.8067 

3.8067 

3.8068 

46 

50 

3.8069 

3.8069 

3.8070 

3.8071 

3.8071 

3.8072 

8.8073 

3.8073 

3.8074 

3.8075 

I  47 

0 

3.8075 

3.8076 

3.8077 

3.8077 

3.8078 

3.8079 

3.8079 

3.8080 

3.8081 

3.8081 

47 

10 

3.8082 

3.8083 

8.8083 

3.8084 

3.8085 

3.8085 

3.8086 

8.8087 

3.8088 

3.8088 

47 

20 

3.8089 

3.8090 

3.8090 

3.8091 

3.8092 

3.8092 

3.8093 

3.8094 

3.8094 

3.8095 

47 

30 

3.8096 

3.8096 

3.8097 

3.8098 

3.8098 

3.8099 

3.8099 

3.8100 

3.8101 

3.8102 

47 

40 

3.8102 

3.8103 

3.8104 

3.8104 

3.8105 

3.8106 

3.8106 

3.8107 

3.8108 

3.8108 

47 

50 

3.8109 

3.8110 

3.8110 

3.8111 

3.8112 

3.8112 

3.8113 

3.8114 

3.8114 

3.8115 

1  48 

0 

3.8116 

3.8116 

3.8117 

3.8118 

3.8118 

3.8119 

3.8120 

3.8120 

8.8121 

3.8122 

48 

10 

3.8122 

3.8123 

3.8124 

3.8124 

3.8125 

3.8126 

3.8126 

8J5127 

3.8128 

3.8128 

48 

20 

3.8129 

3.8130 

8.8130 

3.8131 

3.8132 

3.8182 

3.8133 

3.8134 

3.8134 

3.8135 

48 

30 

3.8136 

3.8136 

3.8137 

8.8138 

3.8138 

3.8139 

3.8140 

8.8140 

3.8141 

3.8142  , 

48 

40 

3.8142 

3.8143 

3.8144 

3.8144 

3.8145 

3.8146 

8.8146 

8.8147 

3.8148 

3.8148 

48 

50 

3.8149 

3.8150 

3.8150 

3.8151 

3.8152 

3.8152 

8.8153 

3.8154 

3.8154 

3.8155  1 

1  49 

0 

3.8156 

3.8156 

3.8157 

3.8158 

3.8158 

8.8159 

8.8160 

3.8160 

8.8161 

3.8162  1 

49 

10 

3.8162 

3.8163 

3.8164 

3.8164 

3.8165 

8.8166 

3.8166 

3.8167 

3.8168 

3  8168 

49 

20 

3.8169 

3.8170 

3.8170 

3.8171 

3.8172 

3.8172 

3.8173 

3.8174 

3.8174 

3.8175 

49 

30 

3.8176 

3.8176 

3.8177 

3.8178 

3.8178 

3.8179 

3.8180 

8.8180 

3.8181 

3.8182 

49 

40 

3.8182 

3.8183 

3.8184 

3.8184 

3.8185 

8.8185 

3  8186 

8.8187 

3.8188 

3.8188 

49 

50 

3.8189 

3.8190 

3.8190 

3.8191 

8.8191 

3.8192 

3.8193 

3.8193 

3.8194 

3.8195 

20 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

6 

i 

5 

i 

4 

5 

6 

i 

^ 

9 

\H6^tA 

8.8195 

3.8196 

8.8197 

3.8197 

3.8198 

3.8199 

3.8199 

8.8200 

3.8201 

3.8201 

50 

10 

8.8202 

3.8203 

3.8203 

3.8204 

3.8205 

3.8205 

3.8206 

3.8207 

3.8207 

3.8208 

50 

20 

3.8209 

3.8209 

3.8210 

3.8211 

3  8211 

38212 

3.8213 

3.8213 

3.8214 

3.8214 

50 

80 

3.8215 

3.8216 

3.8216 

3.8217 

3.8218 

3.8218 

3.8219 

3.8220 

3.8220 

3.8221 

50 

40 

3.8222 

3.8222 

3.8223 

3.8224 

3.8224 

3.8225 

3.8226 

3.8226 

3.8227 

3.8228 

50 

50 

3.8228 

3.8229 

3.8230 

3.8230 

3.8231 

3.8231 

3.8232 

3.8233 

3.8233 

3.8234 

1   51 

0 

3.8235 

3.8235 

3.8236 

3.8237 

3.8237 

3.8238 

3.8239 

3.8239 

38240 

3.8241 

51 

10 

3.8241 

3.8242 

3.8243 

3.8243 

3.8244 

3.8245 

8.8245 

3.8246 

3.8246 

3.8247 

51 

20 

3.8248 

3.8248 

3.8249 

3.8250 

3.8250 

3.8251 

3.8252 

3.8252 

3.8253 

3.8254 

51 

30 

3.8254 

3.8255 

3.8256 

3.8256 

3.8257 

3.8258 

3.8258 

3.8259 

3.8259 

3.8260 

51 

40 

3.8261 

3.8261 

3.8262 

3.8263 

3.8263 

3.8264 

3.8265 

3.8265 

3.8266 

3.8267 

51 

60 

8.8267 

3.8268 

3.8269 

3.8269 

3.8270 

3.8270 

3.8271 

3.8272 

3.8272 

3.8273 

1    52 

0 

3.8274 

3.8274 

3.8275 

3.8276 

3.8276 

3.8277 

3.8278 

3.8278 

3.8279 

3.8280 

52 

10 

3.8280 

3.8281 

3.8281 

3.8282 

3.8283 

3.8283 

3.8284 

3.8285 

3.8285 

3.8286 

52 

20 

3.8287 

3.8287 

3.8288 

3.8289 

3.8289 

3.8290 

3.8290 

3.8291 

3.8292 

3.8292 

52 

30 

3.8293 

3.8294 

3.8294 

3.8295 

38296 

3.8296 

3.8297 

3.8298 

3.8298 

3.8299 

52 

40 

3.8299 

3.8300 

3.8301 

3.8301 

3.8302 

3.8303 

3.8303 

8.8304 

3.8305 

3.8305 

52 

50 

3.8306 

3.8307 

3.8307 

3.8308 

3.8308 

3.8309 

3.8310 

3.8310 

3.8311 

3.8312 

1   53 

0 

3.8312 

3.8313 

3.8314 

3.8314 

3.8315 

3.8315 

3.8316 

3.8317 

3.8317 

3.8318 

53 

10 

3.8319 

3.8319 

3.8320 

3.8321 

3.8321 

3.8322 

3.8323 

3.8323 

3.8324 

8.8324 

53 

20 

3.8325 

3.8326 

3  8326 

3.8327 

3.8328 

8.8328 

3.8329 

3.8330 

3.8330 

3.8331 

53 

30 

3.8331 

3.8332 

3.8333 

3.8333 

3.8334 

3.8335 

3.8335 

3.8336 

3.8337 

3.8337 

53 

40 

3.8338 

3.8338 

3.8339 

3.8340 

3.8340 

3.8341 

3.8342 

3.8342 

3.8343 

3.8344 

53 

50 

3.8344 

38345 

3.8345 

3.8346 

3.8347 

8.8347 

3.8348 

3.8349 

3.8349 

3.8350 

1   54 

0 

3.8351 

3.8351 

3.8352 

3.8852 

3.8353 

3.8354 

8.8354 

3.8355 

3.8356 

3.83.56 

54 

10 

3.8357 

3.8358 

3.8358 

3.8359 

3.8359 

3.8360 

3.8361 

3.8361 

3.8362 

3^63 

54 

20 

3.8363 

3.8364 

3.8365 

3.8365 

3.8366 

3.8366 

3.8367 

3.8368 

3.8368 

3.8369 

54 

30' 

3.8370 

3.8370 

3.8371 

3.8371 

3.8372 

3.8373 

3.8373 

3.8374 

3.8375 

3.8375 

54 

40 

3.8376 

3.8377 

3.8377 

3.8378 

3.8378 

3.8379 

3.8380 

3.8380 

3.8381 

3.8382 

54 

50 

3.8382 

3.8383 

3.8383 

3.8384 

3.8385 

3.8385 

3.8386 

3.8387 

3.8387 

3.8388 

1   55 

0 

3.8388 

3.8389 

3.8390 

3.8390 

3.8391 

3.8392 

3.8392 

3.8393 

3.8394 

3.8394 

55 

10 

3.8395 

3.8395 

3.8396 

3.8397 

3.8397 

3.8398 

3.8399 

3.8399 

3.8400 

3.8400 

55 

20 

3.8401 

3.8402 

3.8402 

3.8403 

3.8404 

3.8404 

3.8405 

3.8405 

3.8406 

3.8407 

55 

30 

3.8407 

3.8408 

3.8409 

3.8409 

3.8410 

3.8410 

3.8411 

3.8412 

3.8412 

3.8413 

55 

40 

3.8414 

3.8414 

3.8415 

3.8415 

3.8416 

3.8417 

3.8417 

3.8418 

38419 

3.8419 

55 

50 

3.8420 

3.8420 

3.8421 

3.8422 

3.8422 

3.8423 

3.8424 

3.8424 

3.8425 

3.8425 

1   56 

0 

3.8426 

3.8427 

3.8427 

3.8428 

3.8429 

3.8429 

3.8430 

3.8430 

3.8431 

3.8432 

56 

10 

3.8432 

3.8433 

3.8434 

3.8434 

3.8435 

3.8435 

3.8436 

3.8437 

3.8437 

3.8438 

56 

20 

3.8439 

3.8439 

3.8440 

3.8440 

3.8441 

3.8442 

3.8442 

3.8443 

3.8444 

3.8444 

56 

30 

3.8445 

38445 

3.8446 

3.8447 

3.8447 

3.8448 

3.8448 

3.8449 

3.8450 

3.8450 

56 

40 

3.8451 

3.8452 

3.8452 

3.8453 

3.8453 

3.8454 

3.8455 

3.8455 

3.8456 

3.8457 

56 

50 

3.8457 

3.8458 

3.8458 

3.8459 

3.8460 

3.8460 

3.8461 

3il462 

3.8462 

3.8463 

1   57 

0 

3.8463 

3.8464 

3.8465 

3.8465 

3.8466 

3.8466 

3.8467 

3.8468 

3.8468 

3.8469 

57 

10 

3.8470 

3.8470 

3.8471 

3.8471 

3.8472 

3.8473 

3.8473 

3.8474 

3.8474 

3.8475 

57 

20 

3.8476 

3.8476 

3.8477 

3.8478 

3.8478 

3.8479 

3.8479 

3.8480 

3.8481 

3.8481 

57 

30 

3.8482 

38483 

3.8483 

3.8484 

3.8484 

3.8485 

3.8486 

3.8486 

3.8487 

3.8487 

57 

40 

3.8488 

3.8489 

3.8489 

3.8490 

3.8491 

3.8491 

3.8492 

3.8492 

3.8493 

3.8494 

57 

50 

3.8494 

3  8495 

3.8495 

3.8496 

3.8497 

3.8497 

3.8498 

3.8499 

3.8499 

3.8500 

1    58 

0 

3.8500 

3.8501 

3.8502 

3.8502 

3.8503 

3.8503 

3.8504 

3.8505 

3.8505 

3.8506 

58 

10 

3.8506 

3.8507 

3.8508 

3.8508 

3.8509 

3.8510 

3.8510 

3.8511 

3.8511 

3.8512 

58 

20 

3.8513 

3.8513 

3.8514 

3.8514 

3.8515 

3.8516 

3.8516 

3.8517 

3.8517 

3.8518 

58 

30 

3.8519 

3.8519 

3.8520 

3.8521 

3.8521 

3.8522 

3.8522 

3.8523 

3.8524 

3.8524 

58 

40 

3.8525 

3.8525 

3.8526 

3.8527 

3.8527 

3.8528 

3.8528 

3.8529 

3.8530 

3.8530 

58 

50 

3.8531 

3.8532 

3.8532 

3.8533 

3.8533 

3.8534 

3.8535 

8.8535 

3.8536 

3.8536 

1   59 

0 

3J537 

3.8538 

3.8.538 

3.8539 

3.8539 

3.8540 

3.8541 

3.8541 

3.8542 

3.8542 

59 

10 

3.8543 

3J544 

3.8544 

3.8545 

3.8.545 

3.8546 

3.8547 

3.8547 

3.8548 

3.8549 

59 

20 

3.8549 

3.8550 

3.8550 

3.8551 

3.8552 

3.8552 

3.8553 

3.8553 

3.8554 

3.8555 

59 

30 

3.8555 

3.8556 

38556 

3.8557 

3.8558 

3.8558 

3.8559 

3.8559 

3.8560^ 

3.8561 

59 

40 

3  8561 

3.8562 

3  8562 

3.8563 

3.8564 

3.8564 

3.8565 

3.8565 

3.8566 

3.8567 

59 

50 

3.8587 

3.8568 

3.8568 

3.8569 

3.8570 

3.8570 

3J571 

3.8572 

3.8572 

3.8573 

21 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME.              || 

Arc 

d 

i 

5 

3 

It 

4 

« 

5 

6 

1 

8 

9 

5»^({-.sJ 

3.8573 

3.8574 

3.8575 

3.8575 

3.8576 

3.8576 

3.8577 

3.8578 

3.8578 

3JJ579 

0 

10 

3.8579 

3.8580 

3.8581 

3.8581 

3.8582 

3.8582 

3.8583 

3.8584 

3.8584 

3.8585 

0 

30 

3.8585 

3.8586 

3.8587 

3.8587 

3.8588 

3.8588 

3.8589 

3.8590 

3.8590 

3.8591 

0 

80 

3.8591 

3.8592 

3.8593 

3.8593 

3.8594 

3.8594 

3.8595 

3.8596 

3.8596 

3.8597 

0 

40 

3.8597 

3.8598 

3.8599 

3.8599 

3.8600 

3.8600 

3.8601 

3.8602 

3.8602 

3.8603 

0 

50 

3.8603 

3.8604 

3.8605 

3.8605 

3.8606 

3.8606 

3.8607 

3.8608 

3.8608 

3.8609 

9     1 

0 

3.8609 

3.8610 

3.8611 

3.8611 

3.8612 

3.8612 

3.8613 

3.8614 

3  8614 

3.8615 

10 

3.8615 

3.8616 

3.8617 

3.8617 

3.8618 

3.8618 

3.8619 

3.8620 

3.8620 

3.8621 

20 

3.8621 

3.8622 

3.8623 

3.8623 

3.8624 

3.8624 

3.8625 

3.8625 

3.8626 

3.8627 

30 

3.8627 

3.8628 

3.8628 

3.8629 

3.8630 

3.8630 

3.8631 

3.8631 

3.8632 

3.8633 

40 

3.8633 

3.8634 

3.8634 

3.8635 

3.8636 

3.8636 

3.8637 

3.8637 

3.8638 

3.8639 

50 

3.8639 

3.8640 

3.8640 

3.8641 

3.8642 

3.8642 

3.8643 

3.8643 

3.8644 

3.8645 

9     2 

0 

3.8645 

3.8646 

3.8646 

38647 

3.8647 

3.8648 

3.8649 

3.8649 

3.8650 

3.8650 

10 

3.8651 

3.8652 

3.8652 

3.8653 

3.8653 

3.8654 

3.8655 

3.8655 

3.8656 

3.8656 

20 

3.8657 

3.8658 

3.8658 

3.8659 

3.8659 

3.8660 

3.8661 

3.8661 

3.8662 

3.8663 

30 

3.8663 

3.8663 

3.8664 

3.8665 

3.8665 

3.8666 

3.8666 

3.8667 

3.8668 

3.8668 

40 

3.8669 

3.8669 

3.8670 

3.8671 

3.8671 

3.8672 

3.8672 

3.8673 

3.8673 

38674 

50 

3.8675 

3.8675 

3.8676 

3.8676 

3.8677 

3.8678 

3.8678 

3.8679 

3.8679 

3.8680 

2     3 

0 

3.8681 

3.8681 

3.8682 

3.8682 

3.8683 

3.8684 

3.8684 

3.8685 

3.8685 

3.8686 

10 

3.8686 

3.8687 

3.8688 

3.8688 

3.8689 

3.8689 

3.8690 

3.8691 

3.8691 

3.8693 

20 

3.8692 

3.8693 

3.8693 

3.8694 

3.8695 

3.8695 

3.8696 

3.8696 

3.8697 

3.8698 

3 

30 

3.8698 

3.8699 

3.8699 

3.8700 

3.8701 

3.8701 

3.8702 

3.8702 

8.8703 

3i»703 

3 

40 

3.8704 

3.8705 

3.8705 

3.8706 

3.8706 

3.8707 

3.8708 

3.8708 

3.8709 

3.8709 

3 

50 

3.8710 

3  8710 

3.8711 

3.8712 

3.8712 

3.8713 

3.8713 

3.8714 

3.8715 

3^715 

2     4 

0 

3.8716 

3.8716 

3.8717 

3.8717 

3.8718 

3.8719 

3.8719 

3.8720 

3^720 

3.8731 

4 

10 

3.8722 

3.8722 

3.8723 

3.8723 

3.8724 

3.8724 

3.8725 

3.8726 

3.8726 

3.8737 

20 

3.8727 

3.8728 

3.8729 

3.8729 

3.8730 

3.8730 

3.8731 

3.8731 

3.8732 

3.8733 

30 

3.8733 

3.8734 

3.8734 

3.8735 

3.8736 

3.8736 

3.8737 

3.8737 

3.8738 

3.8738 

4 

40 

3.8739 

3.8740 

3.8740 

3.8741 

3.8741 

3.8742 

3.8742 

3.8743 

8.8744 

3.8744 

4 

50 

3.8745 

3.8745 

3.8746 

3.8747 

3.8747 

3.8748 

3.8748 

3.8749 

8.8749 

3^750 

2     5 

0 

3.8751 

3.8751 

3.8752 

3.8752 

3.8753 

3.87.54 

3.8754 

3.8755 

3.8755 

3.8756 

5 

10 

3.8756 

3.8757 

3.8758 

3.8758 

3.8759 

3.8759 

3.8760 

3.8760 

3.8761 

3.8763 

S          * 

20 

3.8762 

3.8763 

3.8763 

3.8764 

3.8764 

3.8765 

3.8766 

3.8766 

3.8767 

3.8767 

30 

3.8768 

3.8769 

3.8769 

3.8770 

3.8770 

3.8771 

3.8771 

3.8772 

3.8773 

3.8773 

40 

3.8774 

3.8774 

3.8775 

3.8775 

3.8776 

3.8777 

3.8777 

3.8778 

38778 

3.8779 

50 

3.8779 

3.8780 

3.8781 

3.8781 

3.8782 

3.8782 

3.8783 

3.8783 

3.8784 

3.8785  : 

2     6 

0 

3.8785 

3.8786 

3.8786 

3.8787 

3.8788 

3.8788 

3.8789 

3.8789 

3.8790 

3.8790 

10 

3.8791 

3.8792 

3.8792 

3.8793 

3.8793 

3.8794 

3.8794 

3.8795 

3.8796 

3.8796 

20 

3.8797 

3.8797 

3.8798 

3.8798 

3.8799 

3.8800 

3.8800 

3.8801 

3.8801 

3.8803 

30 

3.8802 

3.8803 

3.8804 

3.8804 

3.8805 

3.8805 

3.8806 

3.8806 

3.8807 

3.8808 

40 

3.8808 

3.8809 

3.8809 

3.8810 

3.8810 

3.8811 

3.8812 

3.8812 

3.8813 

3.8813 

50 

3.8814 

3.8814 

3.8815 

3.8816 

3.8816 

3.8817 

3.8817 

3.8818 

3.8818 

3.8819 

2     7 

0 

3.8820 

3.8820 

3.8821 

3.8821 

3.8822 

3.8822 

3.8823 

3.8824 

3.8834 

3.8835 

10 

3.8825 

3.8826 

3.8826 

3.8827 

3.8828 

3.8828 

3.8829 

3.8829 

3.8830 

3.8830 

20 

3.8831 

3.8832 

3.8832 

3.8833 

3.8833 

3.8834 

3.8834 

3.8835 

3.8835 

3.8836 

30 

3.8837 

3.8837 

3.8838 

3.8838 

3.8839 

3.8839 

3.8840 

3.8841 

3.8841 

3.8843 

40 

3.8842 

3.8843 

38843 

3.8844 

3.8845 

3.8845 

3.8846 

3.8846 

3.8847 

3.8847 

50 

3.8848 

3  8849 

3.8849 

3.8850 

3.8850 

3.8851 

3.8851 

3.8852 

3.8852 

3.8853 

2     8 

0 

3.8854 

3.8854 

3.8855 

3.8855 

3.8856 

3.8856 

3.8857 

3.8858 

3.8858 

3.8859 

10 

3.8859 

3.8860 

3.8860 

3.8861 

3.8862 

3.8862 

3.8863 

3.8863 

3.8864 

3.8864 

20 

3.8865 

3.8865 

3.8866 

3.8867 

3.8867 

3.8868 

3.8868 

3.8869 

3.8869 

3.8870 

o 

30 

3.8871 

3.8871 

3.8872 

3.8872 

3.8873 

3.8873 

3.8874 

3.8874 

3.8875 

3.8876 

40 

3.8876 

3JB877 

3.8877 

3.8878 

3.8878 

3.8879 

3.8880 

3.8880 

3.8881 

3.8881 

50 

3.8882 

3.8882 

3.8883 

3.8883 

3.8884 

3.8885 

3.8885 

3.8886 

3.8««6 

33887 

2     9 

0 

38887 

3.8888 

3.8889 

3.8889 

3.8890 

3.8890 

3.8891 

3.8891 

3.8893 

3.8893 

10 

3.8893 

3.8894 

3.8894 

3.8895 

3.8895 

3.8896 

3.8896 

3.8897 

3.8897 

3.8898 

20 

3.8899 

3.8899 

3.8900 

3.8900 

3.8901 

3.8901 

3.8902 

3.8903 

3.89WI 

3.8904 

1         ' 

30 

3.8904 

3.8905 

38905 

3.8906 

3.8906 

3.8907 

3.8908 

3.8908 

3.8909 

3.8909 

1         ^ 

40 

a8910 

3.8910 

3  8911 

3.8911 

3.8912 

3.8912 

3.8913 

3.8914 

3.8914 

3.8915 

1         • 

50 

3J915 

3.8916 

3.8916 

3J917 

3.8918 

3.8918 

3.8919 

3.8919 

3.8920 

3.8920 

22 
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Are. 

d 

i 

^ 

3 

i 

6 

6 

7 

8 

' 

1  S*»-ld'"*  0'- 

3.8921 

8.8922 

3.8922 

3.8923 

8.8923 

3.8924 

8.8924 

3.8925 

3.8925 

3.8926 

10 

10 

3.8927 

3.8927 

3.8928 

3.8928 

3.8929 

3.8929 

3.8930 

3.8930 

3.8931 

3.8932 

10 

20 

3.8932 

8.8933 

3.8933 

3.8934 

3.8934 

8.8935 

3  8935 

3.8936 

3.8937 

3.8937 

10 

30 

3.8938 

3.8938 

3.8939 

3.8939 

3.8940 

3.8940 

3.8941 

3.8941 

3.8942 

3.8943 

10 

40 

38943 

3.8944 

3.8944 

3.8945 

3.8945 

3.8946 

8.8946 

3.8947 

3.8948 

3.8948 

10 

50 

3.8949 

3.8949 

3.8950 

3.8950 

8.8951 

3.8951 

3.8952 

3.8953 

3.8953 

3.8954 

2  11 

0 

8.8954 

3.8955 

3.8955 

3.8956 

3.8956 

3.8957 

3.8958 

3.8958 

3.8959 

3.8959 

11 

10 

3.8960 

3.8960 

3.8961 

3.8961 

3.8962 

3.8963 

3.8963 

3.8964 

3.8964 

3.8965 

11 

20 

3.8965 

3.8966 

8.8966 

8.8967 

3.8967 

3.8968 

3.8969 

3.8969 

3.8970 

3.8970 

11 

30 

3.8971 

3.8971 

3.8972 

8.8972 

3.8973 

3.8974 

3.8974 

3.8975 

3.8975 

8.8976 

11 

40 

3.8976 

3.8977 

3.8977 

3.8978 

3.8978 

3.8979 

3.8980 

3.8980 

3.89S1 

3.8981 

n 

50 

3.8982 

3.8982 

3.8983 

3.8983 

3.8984 

3.8985 

3.8985 

3.8986 

3.8986 

3.8987 

S  IS 

0 

8.8987 

3.8988 

3.8988 

3.8989 

3.8989 

3.8990 

3.8991 

3.8991 

3.8992 

3.8992 

12 

10 

3.8993 

3.8993 

3.8994 

3.8994 

8.8995 

3.8995 

3.8996 

3.8997 

3.8997 

3.8998 

12 

20 

3.8998 

3.8999 

8.8999 

3.9000 

3.9000 

3.9001 

3.9001 

8.9002 

3.9003 

39003 

12 

80 

3.9004 

3.9004 

3.9005 

3.9005 

3.9006 

3.9006 

3.9007 

8.9007 

3.9008 

3.9009 

12 

40 

3.9009 

3.9010 

3.9010 

3.9011 

3.9011 

3.9012 

8.9012 

3.9013 

3.9013 

3.9014 

12 

50 

3.9015 

3.9015 

8.9016 

3.9016 

3.9017 

8.9017 

3.9018 

3.9018 

3.9019 

3.9019 

2  13 

0 

3.9020 

3.9021 

8.9021 

3.9022 

3.9022 

8.9023 

3.9023 

8.9024 

3.9024 

3.9025 

13 

10 

3.9025 

3.9026 

3.9027 

8.9027 

3.9028 

3.9028 

3.9029 

3.9029 

3.9030 

3.9030 

13 

20 

3.9031 

3.9031 

3.9032 

3.9033 

3.9033 

3.9034 

3.9034 

3.9035 

3.9035 

3.9036 

13 

30 

3.9036 

8.9037 

8.9037 

3.9038 

3.9038 

8.9039 

3.9040 

3  9040 

3.9041 

3.9041 

13 

40 

3.9042 

3.9042 

3.9043 

8.9043 

3.9044 

3.9044 

3.9045 

8.9046 

3.9046 

3.9047 

13 

50 

3.9047 

3.9048 

3.9048 

3.9049 

8.9049 

3.9050 

3.9050 

3.9051 

3.9051 

8.9052 

2  14 

0 

3.9058 

8.9053 

3.9054 

3.9054 

3.9055 

3.9055 

3.9056 

3.9056 

3.9057 

3.9057 

U 

10 

3.9058 

3.9058 

3.9059 

3.9060 

3.9060 

3.9061 

3.9061 

3.9062 

3.9062 

3.9063 

14 

20 

3.9063 

3.9064 

3.9064 

3.9065 

3.9066 

3.9066 

3.9067 

3.9067 

3.9068 

3.9068 

U 

30 

3.9069 

3.9069 

3.9070 

3.9070 

3.9071 

3.9071 

3.9072 

3.9073 

3.9073 

3.9074 

14 

40 

3.9074 

3.9075 

8.9075 

3.9076 

3.9076 

3.9077 

3.9077 

3.9078 

3.9078 

3.9079 

14 

50 

3.9079 

3.9080 

3.9081 

3.9081 

3.9082 

3  9082 

8.9083 

3.9083 

8.9084 

3.9084 

S  15 

0 

8.9085 

8.9085 

8.9086 

3.9086 

8.9087 

3.9088 

3.9088 

3.9089 

3.9089 

8.9090 

15 

10 

3.9090 

3.9091 

3.9091 

8.9092 

3.9092 

3.9093 

3.9093 

3.9094 

3.9094 

3.9095 

15 

20 

3.9096 

3.9096 

3.9097 

3.9097 

3.9098 

3.9098 

3.9099 

8.9099 

3.9100 

3.9100 

15 

30 

3.9101 

3.9101 

3.9102 

8.9103 

3.9103 

3.9104 

3.9104 

3.9105 

3.9105 

3.9106 

15 

40 

3.9106 

3.9107 

3.9107 

8.9108 

3.9108 

3.9109 

3.9109 

8.9110 

3.9111 

8.9111 

15 

50 

3.9112 

3.9112 

3.9113 

8.9113 

3.9114 

3.9114 

3.9115 

3.9115 

3.9116 

8.9116 

2  16 

0 

3.9117 

8.9117 

3.9118 

3.9118 

3.9119 

3.9120 

3.9120 

3.9121 

3.9121 

3.9122 

16 

10 

3.9122 

3.9123 

3.9123 

3.9124 

3.9124 

3.9125 

8.9125 

3.9126 

3.9126 

3.9127 

16 

20 

3.9128 

3.9128 

3.9129 

3.9129 

3.9130 

3.9130 

3.9131 

3.9131 

3.9132 

3.9132 

16 

30 

3.9133 

3.9133 

3.9134 

3.9134 

3.9135 

8.9135 

8.9186 

8.9137 

3.9137 

3.9138 

16 

40 

3.9138 

3.9139 

3.9139 

3.9140 

3.9140 

3.9141 

3.9141 

3.9142 

3.9142 

3.9143 

16 

50 

3.9143 

3.9144 

3.9144 

3.9145 

3.9146 

3.9146 

8.9147 

3.9147 

3.9148 

3.9148 

2  17 

0 

3.9149 

3.9149 

3.9150 

3.9150 

3.9151 

3.9151 

8.9152 

3.9152 

3.9153 

3.9153 

17 

10 

8.9154 

3.9155 

3.9155 

3.9156 

3.9156 

8.9157 

3.9157 

3.9158 

3.9158 

3.9159 

17 

20 

3.9159 

8.9160 

3.9160 

3.9161 

3.9161 

8.9162 

3.9162 

3.9163 

8.9163 

3.9164 

17 

30 

3.9165 

3.9165 

3.9166 

3.9166 

3.9167 

3.9167 

3.9168 

8.9168 

3.9169 

3.9169 

17 

40 

8.9170 

3.9170 

3.9171 

3.9171 

3.9172 

3.9172 

3.9173 

3.9173 

3.9174 

3.9175 

17 

50 

3.9175 

3.9176 

8.9176 

8.9177 

8.9177 

3.9178 

3.9178 

8.9179 

3.9179 

3.9180 

2  18 

0 

3.9180 

8.9181 

3.9181 

8.9182 

3.9182 

3.9183 

3.9183 

8.9184 

3.9184 

8.9185 

18 

10 

3.9186 

3.9186 

8.9187 

3.9187 

8.9188 

3.9188 

3.9189 

3.9189 

8.9190 

3.9190 

18 

20 

3.9191 

3.9191 

3.9192 

3.9192 

3.9193 

3.9198 

8.9194 

3.9194 

8.9195 

3.9195 

18 

30 

3.9196 

3.9197 

3.9197 

3.9198 

3.9198 

3.9199 

3.9199 

8.9200 

8.9200 

3.9201 

18 

40 

3.9201 

3.9202 

3.9202 

3.9203 

8.9203 

3.9204 

3.9204 

8.9205 

3.9205 

3.9206 

18 

50 

3.9206 

8.9207 

8.9207 

8.9208 

3.9209 

3.9209 

8.9210 

3.9210 

3.9211 

3.9211 

2  19 

0 

8.9212 

3.9212 

3.9218 

3.9213 

3.9214 

3.9214 

3.9215 

3.9215 

8.9216 

3.9216 

19 

10 

3.9217 

3.9217 

3.9218 

8.9218 

8.9219 

3.9219 

3.9220 

3.9221 

8.9221 

3.9222 

19 

20 

3.9222 

3.9228 

3.9223 

3.9224 

3.9224 

8.9225 

8.9225 

8.9226 

3.9226 

3.9227 

19 

30 

3.9227 

8.9228 

3.9228 

3.9229 

3.9229 

3.9230 

3.9230 

3.9231 

3.9231 

3.9232 

19 

40 

8.9232 

3.9233 

8.9233 

3.9234 

3.9235 

8.9235 

3  9236 

3.9236 

3.9237 

3.9237 

19 

50 

3.9238 

3.9238 

3.9239 

3.9239 

8.9240 

3.9240 

3.9241 

8.9241 

3.9242 

3.9242 

23 
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Are. 

d 

i 

i 

3 

4 

5 

6 

7 

8" 

i 

iHo^'O^ 

3.9243 

3.9243 

3.9244 

3.9244 

8.9245 

3.9245 

3.9246 

3.9246 

8.9247 

39247 

SO 

10 

3.9248 

3.9248 

3.9249 

3.9250 

3.9250 

3.9251 

8.9251 

3.9252 

3.9252 

3.9253 

20 

20 

3.9253 

3.9254 

3.9254 

3.9255 

3.9255 

3.9256 

3.9256 

3.9257 

3.9257 

3.9258 

80 

30 

3.9258 

3.9259 

3.9259 

3.9260 

3.9260 

3.9261 

3.9261 

3.9262 

3.9262 

3.9263 

20 

40 

3.9263 

3.9264 

3.9264 

3.9265 

3.9265 

3.9266 

3.9267 

3.9267 

3.9268 

3.9268 

20 

50 

3.9269 

3.9269 

3.9270 

3.9270 

3.9271 

3.9271 

8.9272 

3.9272 

3.9273 

3.9273 

2  21 

0 

3.9274 

3.9274 

3.9275 

3.9275 

3.9276 

3.9276 

3.9277 

8.9277 

3.9278 

3.9278 

21 

10 

3.9279 

3.9279 

3.9280 

3.9280 

3.9281 

3.9281 

8.9282 

3.9282 

3.9283 

3.9283 

21 

20 

3.9284 

3.9284 

3.9285 

3.9285 

3.9286 

3.9287 

3.9287 

3.9288 

3.9288 

3.9289 

21 

30 

3.9289 

3.9290 

3.9290 

3.9291 

3.9291 

3.9292 

3.9292 

8.9293 

3.9293 

3.9294 

21 

40 

3.9294 

3.9295 

,3.9295 

3.9296 

3.9296 

3.9297 

3.9297 

3.9298 

3.9298 

21 

50 

3.9299 

3.9300 

3.9300 

3.9301 

3.9301 

3.9302 

3.9302 

3.9303 

3.9303 

3.9304 

2  22 

0 

3.9304 

3.9305 

3.9305 

3.9306 

3.9306 

3.9307 

3.9307 

3.9308 

3.9308 

3.9309 

22 

10 

3.9309 

3.9310 

3.9311 

3.9311 

3.9312 

3.9312 

3.9313 

3.9313 

3.9314 

3.9314 

22 

20 

3.9315 

3.9315 

3.9316 

3.9316 

8.9317 

3.9317 

3.9318 

3.9318 

3.9319 

3.9319 

22 

30 

3.9320 

3.9320 

3.9321 

3.9321 

3.9322 

3.9322 

3.9323 

3.9323 

3.9324 

3.9324 

22 

40 

3.9325 

3.9325 

3.9326 

3.9326 

3.9327 

3.9327 

3.9328 

3.9328 

3.9329 

3.9329 

22 

60 

3.9330 

3.9330 

3.9331 

3.9331 

3.9332 

3.9332 

3.9333 

3.9333 

3.9334 

3.9334 

2  23 

0 

3.9335 

3.9335 

3.9336 

3.9336 

3.9337 

3.9337 

3.9338 

3.9388 

3.9339 

3.9339 

23 

10 

3.9340 

3.9340 

3.9341 

3.9341 

3.9342 

3.9342 

3.9343 

8.9343 

3.9344 

3.9344 

23 

20 

3.9345 

3.9345 

3.9346 

3.9346 

3.9347 

3.9348 

3.9348 

3.9349 

3.9349 

3.9350 

23 

30 

3.9350 

3.9351 

3.9351 

3.9352 

3.9352 

3.9353 

3.9353 

3  9354 

3.9354 

3.9355 

23 

40 

3.9355 

3.9356 

3.9356 

3.9357 

3.9357 

3.9358 

3.9358 

3.9359 

3.9359 

3.9360 

23 

50 

3.9360 

3.9361 

3.9361 

3.9362 

3.9362 

3.9363 

3.9363 

3.9364 

3.9364 

3.9365 

2  24 

0 

3.9365 

3.9366 

3.9366 

3.9367 

3.9367 

3.9368 

3J)368 

3.9369 

3.9369 

3.9370 

24 

10 

3.9370 

3.9371 

3.9371 

3.9372 

3.9372 

3.9373 

3.9373 

3.9374 

3.9374 

3.9375 

24 

20 

3.9375 

3.9376 

3.9376 

3.9377 

3.9377 

3.9378 

3.9378 

3.9379 

3.9379 

3.9380 

24 

30 

3.9380 

3.9381 

3.9381 

3.9382 

3.9382 

3.9383 

3.9383 

3.9384 

3.9384 

8.9385 

24 

40 

3.9385 

3.9386 

3.9386 

8.9387 

3.9387 

3.9388 

3.9388 

3.9389 

3.9389 

3.9390 

24 

50 

3.9390 

3.9391 

8.9391 

3.9392 

8.9392 

3  9393 

3.9393 

3.9394 

3.9394 

8.9395 

9  25 

0 

3.9395 

3.9396 

3.9396 

3.9397 

8.9397 

3.9398 

3.9398 

3.9399 

3.9399 

3.9400 

25 

10 

3.9400 

8.9401 

3.9401 

3.9402 

3.9402 

3.9403 

3.9403 

3.9404 

8.9404 

3.9405 

25 

20 

3.9405 

3.9406 

3.9406 

3.9407 

3.9407 

3.9408 

3.9408 

3.9409 

3.9409 

3.9410 

25 

SO 

3.9410 

3.9411 

3.9411 

3.9412 

3.9412 

3.9413 

8.9413 

3.9414 

3.9414 

3^415 

25 

40 

3.9415 

3.9416 

3.9416 

3.9417 

3.9417 

3.9418 

3.9418 

3.9419 

3.9419 

3.9420 

25 

50 

3.9420 

3.9421 

3.9421 

3.9422 

3.9422 

3.1»423 

3.9423 

3.9424 

3.9424 

3.9425 

9  26 

0 

3.9425 

3.9426 

3.9426 

3.9427 

3.9427 

3.9428 

3.9428 

3.9429 

3.9429 

3.9430 

26 

10 

3.9430 

3.9430 

3.9431 

3.9431 

3.9432 

3.9432 

3.9433 

3.9433 

3.9434 

3.9434 

26 

20 

3.9435 

3.9435 

3.9436 

3.9436 

3.9437 

3.9437 

3.9438 

3.9438 

3.9439 

3.9439 

26 

30 

3.9440 

3.9440 

3.9441 

3.9441 

3.9442 

3.9442 

3.9443 

8.9443 

3.9444 

3.9444 

26 

40 

3.9445 

3.9445 

3.9446 

5.9446 

3.9447 

3.9447 

3.9448 

3.9448 

3  9449 

3.9449 

26 

50 

8.9450 

3.9450 

3.9451 

3.9451 

3.9452 

3.9452 

3.9453 

3.9453 

3.9454 

8.9454 

2  27 

0 

8.0455 

3.9455 

3.9456 

3.9456 

3.9457 

3.9457 

8.9458 

3.9458 
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3.9579 

3.9580 

3.9580 
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30 

8.9581 

3.9581 

3.9582 

3.9582 

3.9583 

3.9583 

3.9584 

3.9584 

3  9585 

3.9585 

31 

30 

3.9586 

3.9586 

3.9587 

3.9587 

3.9588 

3.9588 

3.9589 

3.9589 

3.9589 

3.9590 

SI 

40 

3.9390 

3.9591 

3.9591 

3.9592 

3.9592 

3.9593 

3.9593 

3.9594 

3.9594 

3.9595 

31 
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3.9595 

8.9596 

3.9596 
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0 
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3.9604 

3.9604 
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10 
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3.9605 

3.9606 

3.9606 

3.9607 

3.9607 
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3.9608 

3.9609 

3.9609 
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8.9610 
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3.9611 

3.9611 

8.9612 
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3.9614 
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3.9614 

3.9615 
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3.9616 
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3.9618 
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3.9618 
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3.9620 

39620 

3.9621 
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3.9623 
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33 
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3.9629 
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3.9630 

3.9631 
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3.9635 
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33 
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3.9654 
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3  34 

0 

8.9657 

3.9657 

3.9658 

3.9658 

8.9658 
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3.9661 
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34 
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3.9670 
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34 
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3.9672 
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3.9675 

34 

40 
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3.9676 
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34 
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3.9684 
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8.9688 
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3.9691 
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3.9693 
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3.9694 

35 

20 
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85 
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3.9701 

3.9701 
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3.9703 
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35 

40 
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3.9704 
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3.9708 

35 
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3.9710 

3.9711 
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3  86 

0 
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3.9716 
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3.9717 

36 
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3.9719 
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3.9721 

3.9721 

3.9722 
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3.9724 
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3.9726 

3.9726 

36 
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3.9727 
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8.9728 

3.9729 

3.9729 

3.9729 

3.9730 

3.9780 

3.9731 

86 

40 

3.9731 

89782 

3.9732 

3.9733 

3.9733 

3.9734 
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3.9735 

3.9735 

3.9735 

36 

50 

3.9786 

8.9736 

3.9787 

3.9737 

3.9738 

8.9738 

3.9739 

3.9739 

3.9740 

3.9740 
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8.9741 

8.9741 

3.9741 

3.9742 

3.9742 

3.9743 
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3.9744 

3.9744 

3.9745 

37 
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3.9745 

3.9746 
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3.9747 

3.9747 

3.9748 

3.9748 

3.9749 

3.9749 

37 
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3.9750 

3.975Q 

3.9751 

3.9751 

8.9752 

3.9752 

3.9752 

3.9753 

8.9753 

3.9754 
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3.9754 

3.9755 

3.9755 

3.9756 

3.9756 

8.9757 

3.9757 

3.9758 

3.9758 
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37 

40 

3.9759 

3.9759 

8.9760 

3.9760 

3.9761 

8.9761 

8.9763 

3.9762 

3.9763 

8.9763 
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50 

8.9763 

3  9764 

3.9764 

3.9765 

3.9765 

3.9766 

3.9766 
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3.9768 

3  38 
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38 
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38 
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3.9784 
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3.9785 
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38 

40 
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3.9792 

3.9792 

3.9793 

3.9793 

3.9794 
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42 

20 

3.9886 

3.9886 

3.9886 

8.9887 

3.9887 

3.9888 

3.9888 
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3.9894 
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3.9899 
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43 

30 

3.9917 

3.9917 

3.9918 
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3.9925 
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3.9933 
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3.9934 
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3.9934 
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3.9938 
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3.9964 

3.9964 
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45 

20 
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3.9966 

3.9966 

3.9966 

3.9967 

3.9967 

3.9968 
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3.9969 

3.9969 

45 

30 
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3.9976 
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3.9977 
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38 
40 
40 

37 
39 
41 

41 

37 
40 
41 
42 

38 
40 
42 

42 

38 
41 
42 

The  Correction  Is  to  be  affiled  to  the  approximate  Greenwich  Time  when  the  Proportional  Loemrithntf  In  tiM 
Xphemerii  are  deertasin^,  and  subtracud  when  they  are  increasing. 
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TABLE  III.  SIDEREAL  INTO  MEAN  SOLAR  TIME. 


Side- 
real 

0*^ 

Ih. 

2"^ 

3»^ 

4h. 

5^' 

6^ 

.7»^ 

"  i 

SBCooda. 

0 

0  00.000 

O' 09.830 

o"  19.659 

0*29.489 

0*39.318 

m.    •. 

0  49.148 

0*58.977 

r  08.807 

»coo«      II 

•. 

«. 

1 

0  00.164 

0  09.993 

0  19.823 

0  29.653 

0  39^2 

0  49.312 

0  59.141 

1  08.971 

1 

04)03 

s 

0  00.328 

0  10.157 

0  19.987 

0  29.816 

0  39.646 

0  49475 

0  59.305 

1  09.135 

2 

J005 

3 

0  00.491 

0  10.321 

0  20.151 

0  29.980 

0  39.810 

0  49.639 

0  59469 

1  09.298 

3 

.008 

4 

0  00.655 

0  10^85 

0  20^14 

0  30.144 

0  39.974 

0  49.803 

0  59.633 

1  09462 

4 

.Oil 

5 

0  00.819 

0  10.649 

0  20.478 

0  30.308 

0  40.137 

0  49.967 

0  69.796 

1  09.626 

6 

JOU 

6 

0  00.983 

0  10.813 

0  20.642 

0  30.472 

0  40.301 

0  50.131 

0  59.960 

1  09.790 

6 

4)16 

7 

0  01.147 

0  10.976 

0  20.806 

0  30.635 

0  40.465 

0  50.295 

1  00.124 

1  09.954 

7 

.019 

8 

0  01.311 

0  11.140 

0  20.970 

0  30.799 

a  40.629 

0  50.458 

1  00.288 

1   10.118 

8 

4)22 

9 

0  0M74 

0  11.304 

0  21.134 

0  30.963 

0  40.793 

0  50.622 

1  00452 

1  10.281 

9 

.025 

10 

0  01.638 

0  11.468 

0  21.297 

0  31.127 

0  40.966 

0  50.786 

1  00.616 

1   10445 

10 

J027 

11 

0  01.802 

0  11.632 

0  2M61 

0  31.291 

0  41.120 

0  50.950 

1  00.779 

1  10.609 

11 

j030 

18 

0  01.966 

0  11.795 

0  21.625 

0  31.455 

0  41J284 

0  61.114 

1  00.943 

1  10.773 

18 

X)33 

13 

0  02.130 

0  11.959 

0  21.789 

0  31.618 

0  41.448 

0  51.278 

1  01.107 

1  10.937 

13 

.035 

U 

0  02.294 

0  12.123 

0  21.953 

0  31.782 

0  41.612 

0  51441 

1  01.271 

1  11.100 

14 

.038 

15 

0  02.457 

0  12.287 

0  22.117 

0  31.946 

0  41.776 

0  51.605 

1  01435 

1   11.264 

15 

.041 

16 

0  02.621 

0  12.451 

0  22.280 

0  32.110 

0  41.939 

0  51.769 

1  01.599 

1   11428 

16 

JOU 

17 

0  02.785 

0  12.615 

0  22.444 

0  32.274 

0  42.103 

0  51.933 

1  01.762 

1  11.592 

17 

JM6 

18 

0  02.949 

0  12.778 

0  22.608 

0  32.438 

0  42.267 

0  52.097 

1  01.926 

1   11.756 

18 

J040 

19 

0  03.113 

0  12.942 

0  22.772 

0  32.601 

0  42.431 

0  52.260 

1  02.090 

1  11.920 

19 

,052 

20 

0  03.277 

0  13.106 

0  22.936 

0  32.765 

0  42.595 

0  52424 

1  02.254 

1  12.083 

20 

J055 

81 

0  03.440 

0  13i270 

0  23.099 

0  32.929 

0  42.759 

0  52.588 

I  02418 

1  12.247 

21 

S)57 

22 

0  03.604 

0  13.434 

0  23.263 

0  33.093 

0  42.922 

0  52.752 

1  02.682 

1   12.411 

22 

mo 

23 

0  03.768 

0  13.598 

0  23.427 

0  33.257 

0  43J0Se 

0  52.916 

1  02.745 

1   12.576 

23 

4)63 

84 

0  03.932 

0  13.761 

0  23.591 

0  33.420 

0  43.250 

0  53U)80 

1  02.909 

1  12.739 

24 

j066 

25 

0  04.096 

0  13.925 

0  23.755 

0  33.584 

0  43.414 

0  53.243 

1  034)73 

1   12.903 

25 

M8 

26 

0  04.259 

0  14.089 

0  23.919 

0  33.748 

0  43.678 

0  53.407 

1  03.237 

1   13.066 

26 

.071 

27 

0  04.423 

0  14.253 

0  24J082 

0  33.912 

0  43.742 

0  53.671 

1  03401 

1   13.230 

27 

J074 

28 

0  04.587 

0  14.417 

0  24.246 

0  34.076 

0  43.905 

0  53.735 

1  03Ji64 

1   13.394 

28 

.076 

89 

0  04.751 

0  14.581 

0  24.410 

0  34.240 

0  44.069 

0  53.899 

1  03.728 

1  13.558 

29 

.079 

30 

0  04.915 

0  14.744 

0  84.574 

0  34403 

0  44.233 

0  54.063 

1  03.892 

1  13.722 

30 

.082 

31 

0  05X)79 

0  14.908 

0  24.738 

0  34.567 

0  44.397 

0  54.226 

1  04.056 

1   13.886 

31 

.086 

32 

0  06.242 

0  15.072 

0  24.902 

0  34.731 

0  44.561 

0  54.390 

1  04.220 

1   14.049 

32 

.087 

33 

0  05.406 

0  15.236 

0  25.065 

0  34.895 

0  44.724 

0  54.564 

1  04.384 

1   14.213 

33 

.090 

84 

0  06.570 

0  16.400 

0  85.229 

0  36.059 

0  44.888 

0  54.718 

1  04.547 

1   14.377 

34 

4)93 

85 

0  05.734 

0  15.563 

0  26.393 

0  35.223 

0  45i)52 

0  54.882 

1  04.711 

1  14.541 

35 

X)96 

86 

0  05.898 

0  15.727 

0  25.657 

0  35J386 

0  45.216 

0  55.046 

I  04.875 

1   14.705 

36 

J09S 

37 

0  06.062 

0  16.891 

0  25.721 

0  35.550 

0  45.380 

0  55.209 

1  05.039 

1   14.868 

37 

.101 

38 

0  06.225 

0  16.055 

0  25.885 

0  35714 

0  46.544 

0  55.373 

1  05.203 

1   15.032 

38 

.104 

39 

0  06.389 

0  16.219 

0  26.048 

0  36.878 

0  45.707 

0  55.537 

1  05.367 

1   15.196 

39 

.106 

40 

0  06.553 

0  16.383 

0  26.212 

0  36.042 

0  45.871 

0  55.701 

1  05.530 

1  15.360 

40 

.109 

41 

0  06.717 

0  16.546 

0  26.376 

0  36.206 

0  46.036 

0  55.865 

1  05.694 

1  15.524 

41 

.112 

42 

0  06.881 

0  16.710 

0  26.640 

0  36.369 

0  46.199 

0  56.028 

1  05.858 

1   15.688 

42 

.115 

43 

0  07.045 

0  16.874 

0  26.704 

0  36.533 

0  46J363 

0  56.192 

1  06.022 

1  15.851 

43 

.117 

44 

0  07.208 

0  17.038 

0  86.867 

0  36.697 

0  46.627 

0  56.366 

1  06.186 

1  16.015 

44 

.120 

45 

0  07.372 

0  17.202 

0  87X>31 

0  36.861 

0  46.690 

0  56.520 

1  06.360 

1  16.179 

45 

.123 

46 

0  07.536 

0  17.366 

0  87.195 

0  37.025 

0  46.854 

0  56.684 

1  06.513 

1  16.343 

46 

.126 

47 

0  07.700 

0  17.629 

0  27.359 

0  37.188 

0  47.018 

0  56.848 

1  06.677 

1   16.507 

47 

.128 

48 

0  07.864 

0  17.693 

0  27.523 

0  37.352 

0  47.182 

0  57.011 

1  06.841 

1   16.671 

48 

.131 

49 

0  08.027 

0  17.857 

0  27.687 

0  37.516 

0  47.346 

0  57.175 

1  07J005 

1  16.834 

49 

.134 

60 

0  08.191 

0  18.021 

0  27.850 

0  87.680 

0  47.510 

0  57.339 

1  07.169 

1   16.998 

60 

.137 

51 

0  08.355 

0  18.185 

0  28.014 

0  37.844 

0  47.673 

0  57.503 

1  07.332 

1  17.162 

51 

.139 

52 

0  08.519 

0  18^9 

0  28.178 

0  38.008 

0  47.837 

0  57.667 

1  07496 

1   17.326 

52 

.142 

53 

0  08.683 

0  18.512 

0  28.342 

0  38.171 

0  48.001 

0  57.831 

1  07.660 

1  17490 

53 

.145 

54 

0  08.847 

0  18.676 

0  28.506 

0  38.335 

0  48.165 

0  57.994 

1  07.824 

1  17.654 

54 

.147 

55 

0  09.010 

0  18.840 

0  28.670 

0  38.499 

0  48.329 

0  58.158 

1  07.988 

1  17.817 

55 

.150 

56 

0  09.174 

0  19.004 

0  28.833 

0  38.663 

0  48492 

0  58.322 

1  08.152 

1   17.981 

56 

.153 

57 

0  09.338 

0  19.168 

0  28.997 

0  38.827 

0  48.656 

0  58486 

1  08.315 

1   18.145 

57 

.156 

58 

0  09.502 

0  19.331 

0  29.161 

0  38.991 

0  48.820 

0  58.650 

1  08479 

1  18.309 

58 

158 

59 

0  09.666 

0  19^95   0  29.325 

0  39.154 

0  48.984 

0  58.814 

1  08.643 

1  18473 

59 

.161 
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TABLE  III.  SIDEREAL  INTO  MEAN  SOLAR  TIME. 


ade 

raai 

8^ 

9»v 

10*^ 

11*^ 

12»^ 

W 

14  h. 

15 '^ 

For 

Seconds. 

m. 

0 

r  18.636 

r*  28-466 

"38496 

"'48.125 

T' 57.955 

2  07.784 

2  17.614 

2  27443 

^U 

1 

1  18.800 

1  28.630 

1  38.459 

I  48.289 

1  58.119 

2  07.948 

2  17.778 

2  27.607 

iQxm 

2 

1  18.964 

1  28.794 

1  38.623 

1  48.453 

1  58.282 

2  08.112 

2  17.941 

2  27.771 

2 

JQ05 

3 

1  19.128 

1  28.958 

1  38.787 

1  48.617 

1  58.446 

2  08.276 

2  18.105 

2  27.935 

3 

JOOS 

4 

1  19.292 

1  29.121 

1  38.951 

I  48.780 

1  68.610 

2  08.440 

2  18J269 

2  28.099 

4 

jOII 

5 

1  19.456 

1  29.285 

1  39.115 

1  48.944 

1  58.774 

2  08.603 

2  18.433 

2  28.263 

6 

.014 

6 

1  19.619 

1  29.449 

I  39.279 

I  49.108 

1  58.938 

2  08.767 

2  18.597 

2  28426 

6 

.016 

7 

1  19.783 

1  29.613 

1  39.442 

1  49.272 

1,59.101 

2  08.931 

2  18.761 

2  28.590 

7 

J0i9 

8 

1  19.947 

1  29.777 

1  39.606 

1  49.436 

1  59.265 

2  09.095 

2  18.924 

2  28.754 

8 

.022 

9 

1  20.111 

1  29.940 

1  39.770 

1  49.600 

1  591429 

2  09.259 

2  19.088 

2  28.918 

9 

.025 

10 

1  20.275 

1  30.104 

1  39.934 

1  49.763 

1  59.593 

2  09.423 

2  19.252 

2  29X)82 

10 

m7 

11 

1  20.439 

1  30.268 

1  40.098 

1  49.927 

1  59.757 

2  09.586 

2  19.416 

2  29.245 

11 

joao 

12 

1  20.602 

1  30.432 

1  40.261 

1  50.091 

1  59.921 

2  09.750 

2  19Ji80 

2  29.409 

12 

J033 

13 

1  20.766 

1  30.596 

1  40.425 

I  50.255 

2  00.084 

2  09.914 

2  19.744 

2  29.573 

13 

.035 

14 

1  20.930 

1  30.760 

1  40.589 

1  50.419 

2  00.248 

2  10.078 

2  19.907 

2  29.737 

14 

.038 

15 

1  21.094 

1  30.923 

1  40.753 

1  50.583 

2  00.412 

2  10.242 

2  20.071 

2  29.901 

15 

J041 

16 

1  21.258 

1  31.087 

1  40  917 

1  50.746 

2  00.576 

2  10.405 

2  20.235 

2  30.065 

16 

XH4 

17 

I  21.422 

1  31.251 

1  41.081 

I  50.910 

2  00.740 

2  10.569 

2  20.399 

2  30.228 

17 

XH6 

18 

1  21.585 

1  3M15 

I  41.244 

1  51.074 

2  00.904 

2  10.733 

2  20.563 

2  30.392 

18 

XH9 

19 

1  21.749 

1  31.579 

1  41.408 

1  51.238 

2  01.067 

2  10.897 

2  20.727 

2  30.556 

19 

i)52 

20 

1  21.913 

1  31.743 

1  41.572 

1  51.402 

2  01.231 

2  11.061 

2  20.890 

2  30.720 

20 

X)55 

21 

1  22.077 

1  31.906 

1  41.736 

1  51.565 

2  01.395 

2  11.225 

2  21.054 

2  30.884 

21 

.057 

22 

1  22241 

1  32X)70 

1  41.900 

1  51.729 

2  01.559 

2  11.388 

2  21.218 

2  31.048 

22 

JOW 

23 

1  22.404 

1  32.234 

I  42.064 

I  51.893 

2  01.723 

2  11.552 

2  21.382 

2  31.211 

23 

J06S 

24 

1  22.568 

1  32.398 

1  42i227 

1  52.057 

2  01.887 

2  11.716 

2  21.546 

2  31.375 

24 

.066 

25 

1  22.732 

1  32.562 

1  42.391 

1  52.221 

2  02.050 

2  11.880 

2  21.709 

2  31.539 

25 

j068 

26 

1  22.896 

1  32.726 

1  42.555 

1  52.385 

2  02.214 

2  12.044 

2  21.873 

2  31.703 

26 

J071 

27 

1  23.060 

1  32.889 

1  42719 

I  52.548 

2  02.378 

2  12.208 

2  22.037 

2  31.867 

27 

X)74 

28 

1  23.224 

1  33.053 

1  42.883 

1  52.712 

2  02.542 

2  12.371 

2  22.201 

2  32.031 

28 

i)76 

29 

I  23.387 

1  33.217 

I  43X)47 

1  52.876 

2  02.706 

2  12J^5 

2  22.365 

2  32.194 

29 

.079 

30 

1  23.551 

1  33.381 

I  43.210 

1  53.040 

2  02.869 

2  12.699 

2  22.529 

2  32J)58 

SO 

JOSi 

81 

1  23.715 

1  33.545 

1  43.374 

1  53.204 

2  03.033 

2  12.863 

2  22.692 

2  32.522 

31 

i)85 

82 

1  23.879 

1  33.708 

1  43.538 

1  53.368 

2  03.197 

2  13.027 

2  22.856 

2  32.686 

32 

.087 

S3 

1  24.043 

I  33.872 

1  43.702 

1  53.531 

2  03.361 

2  13.191 

2  23.020 

2  32.850 

33 

.090 

34 

1  24.207 

1  34.036 

1  43.866 

1  53.695 

2  03i>25 

2  13.354 

2  23.184 

2  33.013 

34 

J093 

35 

1  24.370 

1  34.200 

1  44U)29 

I  53.859 

2  03.689 

2  13.518 

2  23.348 

2  33.177 

35 

xm 

36 

1  24.534 

1  34.364 

1  44.193 

I  54.023 

2  03.852 

2  13.682 

2  23.512 

2  33.341 

36 

.098 

87 

1  24.698 

1  34.528 

1  44.357 

1  54.187 

2  04.016 

2  13.846 

2  23.675 

2  33.505 

37 

.101 

38 

I  24.862 

I  34.691 

1  44J521 

1  54.351 

2  04.180 

2  14.010 

2  23.839 

2  33.669 

38 

.104 

39 

1  25.026 

1  34.855 

1  44.685 

1  54.514 

2  04.344 

2  14.173 

2  24.003 

2  33.833 

39 

.106 

40 

I  25.190 

1  35.019 

1  44.849 

1  54.678 

2  04.508 

2  14.337 

2  24.167 

2  33.996 

40 

.109 

41 

1  25U353 

1  35.183 

1  45.012 

1  54.842 

2  04.672 

2  14.501 

2  24.331 

2  34.160 

41 

.112 

42 

1  25.517 

I  35.347 

1  45.176 

1  55.006 

2  04.835 

2  14.665 

2  24.495 

2  34.324 

42 

.115 

43 

1  25.681 

I  35.511 

1  45.340 

1  55.170 

2  04.999 

2  14.829 

2  24.658 

2  34488 

43 

.117 

44 

1  25.845 

1  35.674 

I  45.504 

1  55.333 

2  05.163 

S  14.993 

S  24.822 

S  34.652 

44 

.120 

45 

I  26.009 

1  35.838 

1  45.668 

1  55.497 

2  05.327 

2  15.156 

S  24.986 

2  34.816 

45 

.123 

46 

1  26.172 

1  36.002 

1  45.832 

1  55.661 

2  05.491 

2  15U320 

2  25.150 

2  34.979 

46 

.126 

47 

1  26.336 

I  36.166 

1  45.995 

I  55.825 

2  05  655 

2  15.484 

2  25.314 

2  35.143 

47 

.128 

48 

1  26.500 

I  36.330 

1  46.159 

1  55.989 

2  05.818 

2  15.048 

2  25.477 

2  35.307 

48 

.131 

49 

1  26.664 

1  36493 

1  46.323 

1  56.153 

2  05.982 

2  15.812 

2  25.641 

S  35471 

49 

.134 

50 

1  26.828 

1  36.657 

1  46.487 

1  56  316 

2  06.146 

2  15.976 

2  25.805 

2  35.635 

50 

.137 

51 

1  26  992 

1  36.821 

1  46.651 

1  56.480 

2  06JS10 

2  16.139 

2  25.969 

2  85.798 

51 

.189 

52 

1  27.155 

1  36.985 

I  46.815 

1  56.644 

2  06.474 

2  16.303 

2  26.133 

2  35.962 

52 

.142 

53 

1  27.319 

1  37.149 

1  46.978 

1  56.808 

2  06.637 

2  16.467 

2  26.297 

S  36.126 

53 

.145 

54 

1  27.483 

1  37.318 

1  47.142 

1  56.972 

2  06.801 

2  16.631 

2  26.460 

2  36.290 

54 

.147 

65 

1  27.647 

1  37.476 

1  47.306 

I  57.136 

2  06.965 

2  16.795 

2  26.624 

2  36454 

55 

.150 

56 

1  27.811 

1  37.640 

1  47.470 

1  57.299 

2  07.129 

2  16.959 

2  26.788 

2  36.618 

56 

.153 

57 

1  27.975 

1  37.804 

I  47.634 

1  57.463 

2  07.293 

2  17.122 

2  26.952 

2  36.781 

57 

.156 

58 

1  28.138 

1  37.968 

1  47.797 

1  57.627 

2  07.457 

2  17.286 

2  27.116 

2  36.945 

58 

.158 

69 

1  28.302 

1  38.132 

1  47.961 

1  57.791 

3  07.620 

2  17.450 

2  27.280 

2  37.109 

59 

=!L 

30 


TABLE  III.  SIDEREAL  INTO  MEAN  SOLAR  TIME. 


real 

le**^ 

17^- 

18'^ 

IQ*^ 

20^ 

21 '^ 

22^ 

23 »» 

Por 
Secoodfl. 

0 

•o.     •. 

2  37.273 

2 '47.102 

m     •. 
2  56.932 

3  06.762 

3*  16.591 

8  26.421 

8*86.250 

3  46.080 

^ 

^ 

2  37.437 

2  47.266 

2  57.096 

3  06.925 

3  16.755 

3  26.585 

3  36.414 

3  46.244 

i 

0.003 

2 

2  37.601 

2  47.430 

2  57.260 

3  07.089 

3  16.919 

3  26.748 

3  36.578 

3  46.407 

2 

.005 

3 

2  37.764 

2  47.594 

2  57.424 

3  07.253 

3  17.083 

3  26.912 

3  36.742 

3  46.571 

3 

.008 

4 

2  37.928 

2  47.758 

2  57.587 

3  07417 

3  17.246 

3  27.076 

3  36.906 

3  46.735 

4 

.011 

5 

2  38.092 

2  47.922 

2  57.751 

3  07.581 

3   17410 

3  27.240 

3  37M9 

3  46.899 

5 

.014 

6 

2  38.256 

2  48.085 

2  57.915 

3  07.745 

3  17.574 

3  27.404 

3  37.233 

3  47.063 

6 

.016 

7 

2  38.420 

2  48.249 

2  58.079 

3  07.908 

3  17.738 

3  27.568 

3  37.397 

3  47.227 

7 

X)19 

8 

2  38.584 

2  48.413 

2  58.243 

3  08.072 

3  17.902 

3  27.731 

3  37.561 

3  47.390 

8 

m2 

9 

2  38.747 

2  48.577 

2  58.406 

3  08.236 

3  18.066 

3  27.895 

3  37.725 

3  47.554 

9 

.025 

10 

2  38.911 

2  48.741 

2  58570 

3  08.400 

3  18.229 

3  28.059 

3  37.889 

3  47.718 

10 

.027 

11 

2  89.075 

2  48.905 

2  58.734 

3  08.564 

8  18J393 

3  28.223 

3  38.052 

3  47.882 

11 

.030 

12 

2  39.239 

2  49.068 

2  58.898 

3  08.728 

3  18.557 

3  28.387 

3  38.216 

3  48.046 

12 

.033 

13 

2  39.4a3 

2  49.232 

2  59.062 

3  08.891 

3  18.721 

3  28.550 

3  38.380 

3  48.210 

13 

.035 

14 

2  39.566 

2  49.396 

2  59.226 

3  09.055 

3  18.885 

8  28.714 

3  38.544 

3  48J373 

14 

J038 

15 

2  39.730 

2  49.560 

2  59.389 

3  09.219 

3  19.049 

3  28.878 

3  38.708 

3  48.537 

15 

.041 

16 

2  39.894 

2  49.724 

2  59.553 

3  09.383 

3  19.212 

3  29.042 

3  38.871 

3  48.701 

16 

.044 

17 

2  40.058 

2  49.888 

2  59.717 

3  09.547 

3  19.376 

3  29.206 

8  39.035 

3  48.865 

17 

XH6 

18 

2  40.222 

2  50.051 

2  59.881 

8  09.710 

3  19.540 

8  29.370 

3  39.199 

3  49.029 

18 

.049 

19 

2  40.386 

2  50.215 

3  00.045 

8  09.874 

3  19.704 

3  29  533 

3  39.363 

3  49.193 

19 

.052 

20 

2  40.549 

2  50.379 

3  00.209 

8  10.038 

3  19.868 

8  29.697 

3  39.527 

3  49.356 

20 

.055 

21 

2  40.713 

2  50.543 

3  00.372 

3  10.202 

3  20.032 

3  29.861 

3  39.691 

3  49.520 

21 

.057 

22 

2  40.877 

2  50.707 

8  00.536 

3  10.366 

3  20.195 

3  30.025 

3  39.854 

3  49.684 

22 

.060 

23 

2  41XM1 

2  50.870 

3  00.700 

3  10.530 

3  20.359 

3  30.189 

3  40.018 

3  49.848 

23 

.063 

24 

2  41.205 

2  51.034 

3  00.864 

3  10.693 

3  20.523 

3  30.353 

3  40.182 

3  50.012 

24 

.066 

25 

2  41.369 

2  51.198 

3  01.028 

3  10.857 

3  20.687 

3  30.516 

3  40.346 

3  50.175 

25 

.068 

26 

2  41.532 

2  51.362 

3  01.192 

3  11.021 

3  20.861 

3  30.680 

3  40.510 

3  50.339 

26 

.071 

27 

2  41.696 

2  51.526 

3  01.355 

3  11.185 

3  21.014 

3  30.844 

3  40.674 

3  50.503 

27 

J074 

28 

2  41.860 

2  51.690 

3  01.519 

3  11.349 

3  21.178 

3  31.008 

3  40.837 

3  50.667 

28 

J076 

29 

2  42.024 

2  51.853 

3  01.683 

3  11.513 

3  21.342 

3  31.172 

3  4\JQ0\ 

3  50.831 

29 

.079 

30 

2  42.188 

2  52J017 

3  01.847 

3  11.676 

3  21.506 

3  31.336 

3  41.165 

3  60.995 

30 

.082 

31 

2  42.352 

2  52.181 

3  02.011 

3  11.840 

3  21.670 

3  31.499 

3  41.329 

3  51.158 

31 

.085 

32 

2  42.515 

2  52.345 

8  02.174 

3  12.004 

3  21.834 

3  31.663 

3  41493 

3  51.322 

32 

m7 

33 

2  42.679 

2  52.509 

3  02.338 

3  12.168 

3  21.997 

3  31.827 

3  41.657 

8  51486 

33 

.090 

34 

2  42.843 

2  52.673 

3  02.502 

3  12.332 

3  22.161 

3  31.991 

3  41.820 

3  51.650 

34 

.093 

35 

2  43.007 

2  52.836 

3  02.666 

3  12.496 

3  22.325 

8  32.155 

3  41.984 

3  51.814 

35 

J096 

36 

2  43.171 

2  53.000 

3  02.830 

3  12.659 

3  22489 

3  32.318 

3  42.148 

3  51.978 

36 

.098 

37 

2  43-334 

2  53.164 

3  02.994 

3  12.823 

3  22.653 

3  32482 

3  42.312 

3  52.141 

37 

.101 

38 

2  43498 

2  53.328 

3  03.157 

3  12.987 

3  22.817 

3  32.646 

3  42476 

3  52.305 

38 

.104 

39 

2  43.662 

2  53492 

3  03.321 

3  13.151 

3  22.980 

3  32.810 

3  42.639 

3  52469 

39 

.106 

40 

2  43.826 

2  53.656 

3  03.485 

3  13.315 

3  23.144 

3  32.974 

3  42.803 

3  52.633 

40 

.109 

41 

2  43.990 

2  53.819 

3  03.649 

8  13.478 

3  23.308 

3  33.138 

3  42.967 

3  52.797 

41 

.112 

42 

2  44.154 

2  53.983 

3  03.813 

3  13.642 

3  23472 

3  33.301 

3  43.131 

3  52.961 

42 

.115 

43 

2  44.317 

2  5*.l47 

3  03.977 

3  13.806 

3  23.636 

3  33465 

3  43.295 

3  53.124 

43 

.117 

44 

2  44.481 

2  54.311 

8  04.140 

3  13.970 

3  23.800 

3  33.629 

3  43459 

3  53.288 

44 

.120 

45 

2  44.645 

2  54.475 

3  04.304 

8  14.134 

3  23.963 

3  33  793 

3  43.622 

3  53452 

45 

.123 

46 

2  44.809 

2  54.638 

3  04.468 

8  14.298 

3  24.127 

3  33.957 

3  43.786 

3  53.616 

46 

.126 

47 

2  44.973 

2  54.802 

3  04.632 

3  14.461 

3  24.291 

3  34.121 

3  43.950 

3  53.780 

47 

.128 

48 

2  45.137 

2  54.966 

3  04.796 

3  14.625 

3  24455 

3  34  284 

3  44.114 

3  53.943 

48 

.131 

49 

2  45^00 

2  55.130 

3  04.960 

3  14.789 

3  24.619 

3  34.448 

3  44.278 

3  54.107 

49 

.134 

50 

2  45.464 

2  55.294 

3  05.123 

3  14.953 

3  24.782 

3  34.612 

3  44.442 

3  54.271 

50 

.137 

51 

2  45.628 

2  55.458 

3  05.287 

3  15.117 

3  24.946 

3  34.776 

3  44.605 

3  54.435 

51 

.139 

52 

2  45.792 

2  55  621 

3  05.451 

3  15.281 

3  25.110 

3  34.940 

3  44.769 

3  54.599 

52 

.142 

53 

2  45.956 

2  65.785 

3  05.615 

3  15444 

3  25.274 

3  35.104 

3  44.933 

3  54.763 

53 

.145 

54 

2  46.120 

2  55.949 

3  05.779 

3  15.608 

3  25438 

3  35.267 

3  45.097 

3  54.926 

54 

.147 

55 

2  46.283 

2  56.113 

3  05.942 

3  15.772 

3  25.602 

3  35431 

3  45.261 

3  55.090 

55 

.150 

56 

2  46.447 

2  56.277 

3  06.106 

3  15.936 

3  25.765 

3  35.595 

3  45425 

3  55.254 

56 

.153 

57 

2  46.611 

2  56.441 

3  06.270 

3  16.100 

3  25.929 

3  35.759 

3  45.588 

3  55418 

57 

.156 

58 

2  46.775 

2  56.604 

3  06.434 

3  16.264 

3  26.093 

3  35.923 

3  45.752 

3  55.582 

58 

.158 

59    2  46.939 

2  56.768  3  06.598 

3  16427 

3  26.257 

3  36.086 

3  45.916 

3  55.746 

59 

.161 

31 


TABLE  III.  MEAN  SOLAR  INTO  SIDEREAL  TIMR 


Solar. 

yh. 

Ih. 

2h. 

3»^ 

4h. 

5" 

6»^ 

7  b. 

-  1 

m. 

0 

0  00.000 

0*09.856 

0  19.713 

0*29.569 

0*39426 

m.    s. 

0  49.282 

0  59.139 

1*08.^95 

• 

•       ! 

1 

0  00.164 

0  10.021 

0  19.877 

0  29.734 

0  39.590 

0  49.447 

0  59.303 

1  09  160 

1 

oxm 

2 

0  00.329 

0  10.185 

0  20i)41 

0  29.898 

0  39.7.54 

0  49.611 

0  59467 

1  09.324 

2 

.005 

3 

0  00.493 

0  10.349 

0  20.206 

0  30.062 

0  39.919 

0  49.775 

0  59.632 

1  09488 

3 

iN>8 

4 

0  00.657 

0  10.514 

0  20.370 

0  30.227 

0  40X)83 

0  49.939 

0  59.796 

1  09.652 

4 

4)11 

5 

0  00.821 

0  10.678 

0  20.534 

0  30.391 

0  40.247 

0  50.104 

0  59.960 

1  09.817 

5 

4)14 

6 

0  00.986 

0  10.842 

0  20.699 

0  30.555 

0  40412 

0  50.268 

1  00.124 

1  09.981 

6 

J016 

7 

0  01.150 

0  11.006 

0  20.863 

0  30.719 

0  40.576 

0  50432 

1  00.289 

1   10.145 

7 

4)19 

8 

0  01.314 

0  11.171 

0  21.027 

0  30.884 

0  40.740 

0  50  597 

1  00453 

1   10.310 

8 

4)22 

9 

0  OM78 

0  11.335 

0  21.191 

0  31.048 

0  40.904 

0  50.761 

I  00.617 

1  10474 

9 

4)25 

10 

0  01.643 

0  11499 

0  21^56 

0  31.212 

0  41.069 

0  50.925 

1  00.782 

1  10.638 

10 

.027 

U 

0  01.807 

0  11.663 

0  21.520 

0  31.376 

0  41.233 

0  51.089 

1  00.946 

1  10.802 

11 

4)30 

12 

0  01.971 

0  11.828 

0  21.684 

0  3\M\ 

0  41.397 

0  51.254 

1  01.110 

1  10.967 

12 

4)33 

13 

0  02.136 

0  11.992 

0  21.849 

0  81.705 

0  41.561 

0  51418 

1  01.274 

1  11.131 

13 

4)36 

U 

0  02.300 

0  12.156 

0  22.013 

0  31.869 

0  41.726 

0  51.582 

1  01439 

1  11.295 

14 

4)38 

15 

0  02.464 

0  12.321 

0  22.177 

0  32X>34 

0  41.890 

0  51.746 

1  01.603 

1  11459 

15 

4M1 

16 

0  02.628 

0  12485 

0  22.341 

0  32.198 

0  42.054 

0  51.911 

1  01.767 

1   11.624 

16 

4)44 

17 

0  U2.793 

0  12.649 

0  22.506 

0  32.362 

0  42.219 

0  52.075 

1  01.932 

1  11.788 

17 

4H7 

18 

0  02.957 

0  12.813 

0  22.670 

0  32.526 

0  42.383 

0  52.239 

1  02.096 

1  11.952 

18 

4M9 

19 

0  03.121 

0  12.978 

0  22.834 

0  32.691 

0  42.547 

0  52404 

1  02.260 

1  12.117 

19 

4)52 

20 

0  03.285 

0  13.142 

0  22.998 

0  82.855 

0  42.711 

0  52.568 

1  02424 

1  12.281 

20 

4)55 

21 

0  03450 

0  13.306 

0  23.163 

0  S3X){9 

0  42.876 

0  52.732 

1  02.589 

1  12445 

21 

4)57 

22 

0  03.614 

0  13471 

0  23.327 

0  83.183 

0  43.040 

0  52.896 

1  02.753 

1   12.609 

22 

4)60 

23 

0  03.778 

0  13.635 

0  23491 

0  33.348 

0  43.204 

0  5.3.061 

1  02.917 

1  12.774 

23 

4)63 

24 

0  03.943 

0  13.799 

0  23.656 

0  83.512 

0  43.368 

0  53.225 

1  03.081 

1  12.938 

24 

4)66 

25 

0  04.107 

0  13.963 

0  23.820 

0  83.676 

0  43.533 

0  53.389 

1  03A46 

1   13.102 

25 

4)68 

26 

0  04.271 

0  14.128 

0  23.984 

0  83.841 

0  43.697 

0  53.554 

1  03410 

1   13.266 

26 

4)71 

27 

0  04.435 

0  14.292 

0  24.148 

0  84.005 

0  43.861 

0  53.718 

1  03.574 

1   13.431 

27 

4)74 

28 

0  04.600 

0  14.456 

0  24.313 

0  84.169 

0  44.026 

0  53.862 

1  03.739 

1  13.595 

28 

4)77 

29 

0  04.764 

0  14.620 

0  24477 

0  34.333 

0  44.190 

0  54.046 

1  03.903 

1  13.759 

29 

4)79 

80 

0  04.928 

0  14.785 

0  24.641 

0  84498 

0  44.354 

0  54.211 

1  04.067 

1  13.924 

30 

4)82 

31 

0  05i)93 

0  14.949 

0  24.805 

0  34.662 

0  44i>18 

0  54.375 

1  04.231 

1  14.088 

31 

4)85 

32 

0  05.257 

0  15.113 

0  24.970 

0  34.826 

0  44.683 

0  54.539 

1  04.396 

1  14.252 

32 

4)88 

33 

t)  05421 

0  15.278 

0  25.134 

0  34.990 

0  44.847 

0  54.703 

1  04.560 

1  14416 

33 

4)90 

34 

0  05.585 

0  15442 

0  25J298 

0  35.155 

0  45.011 

0  54^68 

1  04.724 

1  14i>81 

34 

4)93 

35 

0  05.750 

0  15.606 

0  25463 

0  85.319 

0  45.176 

0  55.032 

1  04.888 

1  14.745 

35 

4)96 

36 

0  05.914 

0  15.770 

0  25.627 

0  35483 

0  45.340 

0  55.196 

I  05.053 

1  14.909 

36 

4)99 

37 

0  06X)78 

0  15.935 

0  25.791 

0  35  648 

0  45  504 

0  55.361 

1  05.217 

1  15.073 

37 

.101 

38 

0  06.242 

0  16.099 

0  25.955 

0  85.812 

0  45.668 

0  55.525 

1  05.381 

1  15.238 

38 

.104 

89 

0  06407 

0  16.263 

0  26.120 

0  35.976 

0  45.833 

0  55.689 

1  05.546 

1  15402 

39 

.107 

40 

0  06.571 

0  16427 

0  26.284 

0  86.140 

0  45.997 

0  55.853 

I  05.710 

1  15.566 

40 

.110 

41 

0  06.735 

0  16.592 

0  26448 

0  36.305 

0  46.161 

0  56.018 

1  05.874 

1  15.731 

41 

.US 

42 

0  06.900 

0  16.756 

0  26.612 

0  36469 

0  46.325 

0  56.182 

1  06.038 

1  15.895 

42 

.115 

43 

0  07M4 

0  16.920 

0  26.777 

0  36.633 

0  46.490 

0  56  346 

1  06.203 

,1  16.059 

43 

.118 

44 

0  07.228 

0  njQS5 

0  26.941 

0  36.798 

0  46.654 

0  56JilO 

1  06.367 

1  16i223 

44 

.120 

45 

0  07.392 

0  17.249 

0  27.105 

0  36.962 

0  46.818 

0  56  675 

1  06.531 

1  16^88 

45 

.123 

46 

0  07357 

0  17413 

0  27.270 

0  37.126 

0  46.983 

0  56.839 

1  06.695 

1  16.552 

46 

.126 

47 

0  07.721 

0  17.577 

0  27434 

0  37.290 

0  47.147 

0  57.003 

1  06.860 

1   16.716 

47 

.129 

48 

0  07.885 

0  17.742 

0  27.598 

0  37455 

0  47.311 

0  57.168 

1  07X)24 

1   16.881 

48 

.131 

49 

0  08.049 

0  17.906 

0  27.762 

0  37.619 

0  47475 

0  57.332 

1  07.188 

1  17X)45 

49 

.134 

50 

0  08.214 

0  18.07Q 

0  27.927 

0  37.7a3 

0  47.640 

0  57.496 

1  07.353 

1  17.209 

50 

.137 

51 

0  08.378 

0  18.234 

0  28.091 

0  37.947 

0  47.804 

0  57.660 

1  07.517 

1   17.373 

51 

.140 

52 

0  08.542 

0  18.399:  0  28.255 

0  38.112 

0  47.968 

0  57.825 

1  07.681 

1  17.538 

52 

.142 

53 

0  08.707 

0  18.563 

0  28420 

0  38.276 

0  48.132 

0  57.989 

1  07.845 

1  17.702 

53 

A4S 

i     ^* 

0  08.871 

0  18.727 

0  28i>84 

0  38440 

0  48.297 

0  58.153 

1  08.010 

I  17.866 

54 

.148 

55 

0  09.035 

0  18.892 

0  28.748 

0  38.605 

0  48461 

0  58^17 

1  08.174 

1  \SJ090 

55 

.151 

56 

0  09.199 

0  19.056 

0  28.912 

0  38.769 

0  48.625 

0  58482 

1  08.338 

1   18.195 

56 

.153 

57 

0  09.364 

0  19.220 

0  29.077 

0  38.933 

0  48.790 

0  58.646 

1  08.502 

1   18.359 

57 

.156 

58 

0  09.528 

0  19.384 

0  29.241 

0  39.097 

0  48.954 

0  58.810 

1  08.667 

1  18.523 

58 

159 

1     •• 

0  09.692 

0  19.549 

0  29405 

0  39.262 

0  49.118 

0  58.975 

1  08.831 

1  18.688 

59 

J63 
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TABLE  ill.  MEAN  SOLAR  INTO  SIDEREAL  TIME. 


Meaii 
SuUir 

8^ 

9^ 

lO**^ 

11^ 

IQ"- 

W 

14  h. 

15*^ 

1 

For 
Secvada. 

0 

T 18  852 

"'28.708 

m.    •. 

1  38.565 

r  48.421 

ni.    •. 

1  58.278 

m     a. 

2  08.134 

2  17.991 

m.    9. 

2  27.847 

J.. 

I 

I    19.016 

1  28.873 

1  88.729 

1  48Ji85 

1  58442 

2  08.298 

2  18.155 

2  28.011 

ro.oo3 

2 

1   19.180 

1  29.037 

1  88.893 

1  48.750 

1  58.606 

2  08463 

2  18.319 

2  28.176 

2 

.005 

3 

1   19.345 

1   29.201 

1  89.058 

1  48.914 

1  58.771 

2  08.627 

2  18483 

2  28.340 

3 

.008 

4 

I   19.509 

1  29.365 

I  89.222 

1  49.078 

1  58.935 

2  08.791 

2  18.648 

8  28.504 

4 

.Oil 

5 

1   19.673 

1  29.530 

1  89.886 

1  49.243 

1  59.099 

2  08.956 

2  18.812 

2  28.668 

5 

.014 

6 

1    19.837 

1  29.694 

1  89.550 

1  49.407 

1  59.263 

2  09.120 

2  18.976 

2  28.833 

6 

J0\6 

7 

I  20.002 

1  29.858 

1  39.715 

1  49.571 

1   59.428 

2  09.284 

2  19.141 

2  28.997 

7 

.019 

8 

1  20.166 

1  30.022 

1  89.879 

1  49.785 

I  59Ji92 

2  09.448 

2  19.305 

2  29.161 

8 

.022 

9 

1   20.330 

1  30.187 

1  40.043 

1  49.900 

1  59.756 

2  09.613 

2  19469 

2  29.326 

9 

.025 

10 

1   20^95 

1  30.351 

1  40.207 

1  50.064 

1  59.920 

2  09.777 

2  19.633 

2  29490 

10 

.027 

11 

1   20  659 

1  30.515 

1  40.372 

1  50.228 

2  00i)85 

2  09.941 

2  19.798 

2  29.654 

11 

.030 

12 

I   20.823 

1  30.680 

1  40.536 

1  50.393 

2  00.249 

2  10.105 

2  19.962 

2  29.818 

12 

.033 

13 

1   20.987 

1  30.844 

1  40.700 

1  50.557 

2  00413 

2  10.270 

2  20.126 

2  29.983 

13 

J036 

14 

I   21.152 

1  31.008 

1  40.865 

1  50.721 

2  00.578 

2  10.434 

2  20.290 

2  30.147 

14 

.038 

15 

I  21.316 

1  31.172 

1  41.029 

1  50.885 

2  00.742 

2  10.598 

2  20455 

2  S0J3\\ 

15 

.041 

16 

1   21.480 

1  31.337 

1  41  193 

1  51.050 

2  00.906 

2  10.763 

2  20.619 

2  30476 

16 

X)44 

17 

I   21.644 

1  81.501 

1  41.357 

1  51.214 

2  01.070 

2  10.927 

2  20.783 

2  30.640 

17 

.047 

18 

1   21.809 

1  31.665 

1  41.522 

1  51.378 

2  01.235 

2  11.091 

2  20.948 

2  80.804 

18 

.049 

19 

1  21.973 

1  31.829 

1  41.686 

1  51.542 

2  01.399 

2  11.255 

2  21.112 

2  80.968 

19 

.052 

20 

1  22.137 

1  31.994 

1  41.850 

1  51.707 

2  01.568 

2  11.420 

2  21.276 

2  31.133 

20 

X)55 

21 

1  22.302 

1  32.158 

1  42.015 

1  51  871 

2  01.727 

2  11J>84 

2  21440 

2  S\^07 

21 

.057 

22 

1   22466 

1  32.322 

1  42.179 

1  52.a'}5 

2  01.892 

2  11748 

2  21.605 

2  31.461 

22 

X)60 

23 

1   22.630 

1  32.487 

1  42.343 

1  52.200 

2  02.056 

2  11.912 

2  21.769 

2  31.625 

23 

.063 

24 

1  22.794 

1  32.651 

1  42.507 

1  52.364 

2  02.220 

2  12.077 

2  21.933 

2  81.790 

24 

.066 

25 

1  22.959 

1  32.815 

1  42.672 

1  52J528 

2  02.885 

2  12.241 

2  22.098 

2  81.954 

25 

j068 

26 

1   23.123 

1  82.979 

1  42.836 

1  52.692 

2  02.549 

2  12.405 

2  22.262 

2  82.118 

26 

mi 

27 

1  23.287 

1  33.144 

1  43000 

1  52.857 

2  02.713 

2  12.570 

2  2242 ; 

2  32.283 

27 

.074 

28 

I  23.451 

I  33.308 

1  43.164 

1  53.021 

2  02.877 

2  12.7,34 

2  22J>90 

2  32.447 

28 

.077 

29 

1  23.616 

1  33.472 

1  43.329 

1  53.185 

2  03.042 

2  12.898 

2  22.755 

2  32.611 

29 

.079 

30 

1  23.780 

1  83.637 

1  43.493 

1  53.849 

2  03.20e 

2  13.062 

2  22.919 

2  82.775 

80 

.082 

31 

1  23.944 

1  83.801 

1  43.657 

1  53.514 

2  03.370 

2  13.227 

2  23.083 

2  32.940 

81 

J0S5 

32 

1   24.109 

1  83.965 

1  43.822 

1  53.678 

2  03.534 

2  13.391 

2  23.247 

2  83.104 

32 

.088 

33 

1   24.273 

1  34.129 

1  43.986 

1  53.842 

2  03.699 

2  13.555 

2  23412 

2  83.268 

83 

.090 

84 

1  24.437 

1  84.294 

1  44.150 

1  54.007 

2  03.863 

2  13.720 

2  23.576 

2  88432 

34 

j093 

35 

I  24.601 

1  34.458 

1  44.314 

1  54.171 

2  04i)27 

2  18.884 

2  23.740 

2  88JS97 

35 

J096 

36 

1  24.766 

1  34.622 

1  44.479 

1  54.335 

2  04.192 

2  14.048 

2  23J05 

2  33.761 

36 

J099 

37 

1  24.930 

1  34.786 

1  44.643 

1  54.499 

2  04.356 

2  U.212 

2  24.069 

2  33.925 

87 

.101 

38 

1   25.094 

1  34.951 

1  44.807 

1  54.664 

2  04.520 

2  14.377 

2  24.233 

2  84.090 

88 

.104 

39 

1   25.259 

1  35.115 

1  44.971 

1  54.828 

2  04.684 

2  14.541 

2  24.397 

2  84.254 

89 

.107 

40 

I  25.423 

1  85.279 

1  45.136 

1  54.992 

2  04.849 

2  14.705 

2  24.562 

2  34418 

40 

.110 

41 

1  25.587 

I  35.444 

1  45.300 

I  55.156 

2  05.013 

2  14.869 

2  24.726 

2  34.582 

41 

.112 

42 

I  25.751 

1  85.608 

1  45.464 

1  55.321 

2  05.177 

2  15.034 

2  24.890 

2  34.747 

42 

.115 

43 

I  25.916 

1  35.772 

1  45.629 

1  55.485 

2  05.342 

2  15.198 

2  25.054 

2  34.911 

43 

.118 

44 

1  26.080 

I  35.936 

1  45.793 

1  55.649 

2  05JM)6 

2  15.362 

2  25.219 

2  35U)75 

44 

.120 

45 

I  26.244 

1  86.101 

1  45.957 

1  55.814 

2  05.670 

2  15,527 

2  25.383 

2  35.239 

45 

.123 

46 

1   26.408 

1  86.265 

1  46.121 

1  55  978 

2  05.834 

2  15.691 

2  25.547 

2  35404 

46 

.126 

47 

I  26.573 

1  36.429 

1  46.286 

1  56.142 

2  05.999 

2  15.855 

2  25.712 

2  35.568 

47 

.129 

48 

1  26.737 

1  36.593 

1  46.450 

1  56.306 

2  06.163 

2  16.019 

2  25J76 

2  35.732 

48 

.131 

49 

1  26.901 

1  86.758 

1  46.614 

1  56.471 

2  06327 

2  16.184 

2  26/)40 

2  35.897 

49 

.134 

50 

1  27.066 

1  36.922 

1  46.778 

I  56635 

2  06.491 

2  16.348 

2  26.204 

2  36.061 

50 

.137 

51 

I  27  230 

1  37.086 

1  46.943 

I  56.799 

2  06.656 

2  16.512 

2  26.369 

2  36.225 

51 

.140 

52 

1  27.394 

1  87.251 

1  47.107 

1  56.964 

2  06.820 

2  16.676 

2  26A33 

2  36.389 

52 

142 

53 

1  27.558 

1  37415 

1  47.271 

1  57.128 

2  06.984 

2  16.841 

2  26.697 

2  36.554 

53 

.145 

54 

1  27.723 

1  37.579 

I  47436 

1  57.292 

2  07.149 

2  17.005 

2  26.861 

2  36.718 

54 

.148 

55 

1  27.887 

1  37.743 

1  47.600 

1  57456 

2  07.313 

2  17.169 

2  27.026 

2  36.882 

55 

.151 

56 

1  28.051 

I  37.908 

1  47.764 

1  57.621 

2  07477 

2  17.334 

2  27.190 

2  37.047 

56 

.153 

57 

1  28.215 

1  38.072 

1  47.928 

1  57.785 

2  07.641 

2  17498 

2  27.354 

2  87.21 1 

57 

.156 

58 

I  28.380 

1  88.236 

1  48.093 

1  57.949 

2  07.806 

2  17.662 

2  27.519 

2  37.375 

58 

.159 

59 

1  28.544 

1  88400 

1  48.257 

1  58.113 

2  07.970 

2  17.826 

2  27.683 

2  37.539 

59 

.162 

68 
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TABLE  III.  MEAN  SOLAR  INTO  SIDEREAL  TIME. 


Meau 
SoUr 

16»» 

17h. 

18»^ 

IQ-^ 

20 »» 

21 »» 

22  »^ 

23 »» 

For 

OBCODOi. 

m.    ■. 

m.    •• 

in      g 

0 

2  37.704 

2*47.560 

2  57.417 

3  07.273 

8*17.129 

8  26.986 

3  36.842 

8  46.699 

•■ 

•. 

2  37.868 

2  47.724 

2  57.581 

3  07.437 

3  17.294 

3  27.150 

8  S7J0O7 

8  46.863 

1 

oxm 

2 

2  38.032 

2  47.889 

2  57.745 

3  07.602 

3  17.458 

8  27.315 

8  87.171 

3  47.027 

2 

XM)6 

3 

2  38.196 

2  48.053 

2  57.909 

3  07.766 

8  17.622 

3  27479 

8  37.335 

8  47.192 

3 

JOOS 

4 

2  38.361 

2  48J217 

2  58.074 

3  07.930 

3  17.787 

3  27.643 

8  87.500 

8  47.856 

4 

mi 

5 

2  38.525 

2  4SM\ 

2  58.238 

3  08.094 

3  17.951 

8  27.807 

8  37.664 

8  47.520 

5 

.014 

6 

2  38.689 

2  48.546 

2  58.402 

3  08.259 

3  18.115 

3  27.972 

8  37.828 

8  47.685 

6 

.016 

7 

2  38.854 

2  48.710 

2  58.566 

3  08.423 

3  18.279 

3  28.136 

8  37.992 

8  47.849 

7 

.019 

8 

2  39.018 

2  48.874 

2  58.731 

3  08.587 

3  18.444 

3  28.300 

3  38.157 

8  48.013 

8 

sm 

9 

2  39.182 

2  49.039 

2  58.895 

3  08.751 

3  18.608 

3  28464 

3  38.321 

3  48.177 

9 

J02S 

10 

2  39.346 

2  49.203 

2  59.059 

3  08.916 

3  18.772 

8  28.629 

8  38.485 

8  48.842 

io 

J027 

11 

2  39.511 

2  49.367 

2  59.224 

3  09.080 

3  18.937 

3  28.793 

8  38.649 

3  48.506 

11 

J030 

12 

2  39.675 

2  49.531 

2  59.388 

8  09.244 

3  19.101 

3  28.957 

8  38.814 

3  48.670 

12 

.033 

13 

2  39.839 

2  49.696 

2  59.552 

3  09.409 

3  19i265 

8  29.122 

3  38.978 

8  48.834 

13 

X)36 

U 

2  40J003 

2  49.860 

2  59.716 

3  09.573 

3  19.429 

3  29.286 

8  39.142 

8  48.999 

14 

XiSS 

15 

2  40.168 

2  50.024 

2  59.881 

3  09.737 

3  19.594 

3  29.450 

3  39.807 

8  49.163 

15 

XH\ 

16 

2  40.332 

2  50.188 

3  00.045 

3  09.901 

8  19.758 

3  29.614 

3  39.471 

3  49JJ27 

16 

J044 

17 

2  40.496 

2  50.353 

3  00.209 

3  10.066 

3  19.922 

8  29.779 

8  39.635 

3  49492 

17 

XH7 

18 

2  40.661 

2  50.517 

3  00.373 

3  10.230 

8  20.086 

3  29.943 

3  39.799 

3  49.656 

18 

XH9 

19 

2  40.825 

2  50.681 

3  00.538 

3  10.394 

8  20.251 

3  80.107 

3  39.964 

8  49.820 

19 

.052 

20 

2  40.989 

2  50.846 

3  00.702 

3  10.559 

8  20415 

8  80.271 

8  40.128 

8  49.984 

20 

X)55 

21 

2  41.153 

2  51.010 

3  00.866 

3  10.723 

3  20.679 

3  30.436 

8  40.292 

3  50.149 

21 

.057 

22 

2  41.318 

2  51.174 

3  01.031 

3  10.887 

3  20.744 

3  30.600 

8  40456 

8  50.313 

22 

xm 

23 

2  41.482 

2  51.338 

3  01.195 

3  11.051 

3  20.908 

3  30.764 

8  40.621 

8  50477 

23 

.063 

24 

2  41.646 

2  51.503 

3  01.359 

3  11.216 

3  2\J072 

8  30.929 

8  40.785 

8  50642 

24 

.066 

25 

2  41.810 

2  51.667 

3  01.523 

3  11.380 

3  21.286 

8  3IX)93 

8  40.949 

8  50.806 

25 

joes 

26 

2  41.975 

2  51.831 

3  01.688 

8  11.544 

3  21.401 

8  81.257 

3  41.114 

8  50.970 

26 

.071 

27 

2  42.139 

2  51.995 

3  01.852 

8  11.708 

3  21.565 

8  31.421 

3  41.278 

8  51.134 

27 

.074 

28 

2  42.303 

2  52.160 

3  02.016 

8  11.873 

8  21.729 

3  31.586 

8  41442 

8  51.299 

28 

J077 

29 

2  42.468 

2  52J324 

3  02.181 

3  12.037 

3  21.893 

3  31.750 

8  41.606 

3  51.463 

29 

.079 

SO 

2  42.632 

2  52488 

3  02.345 

3  12.201 

3  22.058 

3  31.914 

8  41.771 

3  51.627 

80 

.082 

31 

2  42.796 

2  52.653 

3  02.509 

3  12.366 

3  22.222 

8  32.078 

3  41.935 

3  51.791 

81 

.085 

32 

2  42.960 

2  52.817 

3  02.673 

8  12.530 

3  22.386 

3  32.243 

3  42  099 

3  51.956 

32 

J08B 

33 

2  43.125 

2  52.981 

3  02.838 

8  12.694 

3  22.551 

3  32407 

8  42.264 

8  52.120 

33 

J090 

34 

2  43.289 

2  53.145 

3  03J002 

8  12.858 

8  22.715 

3  32.571 

8  42428 

8  52.284 

84 

MS 

85 

2  43.453 

2  53.310 

8  03.166 

3  13.023 

8  22J^79 

3  32.736 

8  42.592 

8  52.449 

85 

096 

36 

2  43.617 

2  53.474 

3  03.330 

3  13.187 

3  23.043 

3  32.900 

3  42.756 

3  52.613 

36 

J099 

37 

2  43.782 

2  53.638 

3  03.495 

3  13.351 

3  23.208 

3  33.064 

3  42.921 

3  52.777 

37 

.101 

38 

2  43.946 

2  53.803 

3  03.659 

3  13.515 

3  23J372 

3  33.228 

8  43.085 

3  52.941 

38 

.104 

39 

2  44.1 10 

2  53.967 

3  03.823 

8  13.680 

3  23.^36 

3  33.393 

3  43.249 

8  53.106 

89 

.107 

40 

2  44.275 

2  54.131 

8  03.988*  3  13.844 

8  23.700 

3  33.557 

8  43413 

3  53.270 

40 

.110 

41 

2  44.439 

2  54.295 

3  04.152   3  14.008 

3  23.865 

3  33.721 

3  43.578 

8  53434 

41 

.112 

42 

2  44.603 

2  54.460 

3  04.316^  3  14.173 

3  24.029 

8  33.886 

3  43.742 

8  53.598 

42 

.115 

43 

2  44.767 

2  54.624 

3  04.480   3  14.337 

3  24.193 

3  34  050 

8  43.906 

3  53.763 

43 

.118 

44 

2  44.932 

2  54.788 

3  04.645 

3  14.501 

3  24.358 

3  S4i214 
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